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gjinnoffb I_|c5b6rb ^ffjl6)llU6b pT60 SUL^LUrrab U^lLJU® g^JBlbte £>65T (]P^60 65) lU 

6T®^gjJ 65)6U<5<56l65TfD§l. @L£rb65)^<9b®<Sb<9brT65T ^>[JLD[T<oQT pT6b<9&65)6TT &)\JWl\65] 6)5165) 60 idl 60 
Qanw® (B^frab^ii) (^piufT3#lid]6b gjTnosvD L|<9b6rb ^65T g}ujc£<9b^65)^ Q^lusou®^^! 
6U(TF,<sS1fI3gU. 

^inSoJiuffb (Bld®d^ gga 1 ® ^<#l(BLDrr6ij ^65T ^n5l6i51iuso <9&L@65)rr<9b6TT ^Lp60Lb 
g)6ij61]60#>lfT3(g> l 61<9B (#ln3[fe^ Urhl<9b6lflLJ65)U ^J,fT3f!51lL|6fT6TTrrfr. ^]6Urfl65T <*%3> <#lfI3[B^ 
<gbil®«Drr<3b6?D6TT Q^rr@^§j ^u5ly5l60 #lp #lp pT60<g&6TTrr<gb Q 6 iJ 6 iiML® 6 TTG 6 TTrrLb. 
^1^65T pT6b ^_rbj<gb6fr 65)<5<561^60 gluGurrp ^>6uipcg£1no^j. 

|))[BpT65)60 ^u51l 06V) Oc9&rr655T@ 6U(TF>6U^l6b £>65T Ll51<Sb (ip<5#>llU UrhJ#>l65)65T ^fB^LU 
“LJIrriT^abLl <9£lQ6TTGi_rr6rbG<9brru” (§(L£6)!il65T([5c5b(§ 6Trbi<9b6TT u)65TLmfr[B£> [565TnSlidl65)65T 
Qpfl6)51^§i Q<gbiT6fTc3S1Gri3rTLb. 

lilijrT^aL <a£lGlsnCBi_rT 6 rb(B< 5 &rTLJ (Project Kaleidoscope) 

l51[J[t^<5l 1 <g^1Q6TTGi_rr6rbG(gbrru 6T65T(i3 ^Illld g)[fc^liu65T @65T6rbi^Ly,Ll ^.’.lj 

Qi_<£65Trr60g$, Qii)Llrrrr6rb (NT madras) (Mp 60 ii) ^Lurbjaab^i^iu^jLb GurrrT#lffliurr 

<#65? \6ui\& a : (5b(gbrr6ufr^^lLdl65T GLDfT3umT65)6ULi_Jl60 Q^LueouilSabQabrresjjn^c^a^Lb @(5 
(S65T61J ^lili_iorr(5Li). ^^>^lili_^^l65T G[5rrc5<9bL£rr65Tgti ^j,rbj<g&60 ^Ji5l6)51iu6b pT6b<gb6fr 
[Bib ^rnu QLB[TL0Ld]6b 6T6ffllU [B65)l_(y)65)[T3Ldl6b Qimy5l QuLLJIT(5»(9bLJUL_® #1[I3[B^ 

pT6b<gb6TTrr<gb ^65)65T6U(rF)<gb@Lb uiu65Tui_(Sabii^LU 6U65)abidl60 Q<gbrr655T® G^fruu^rr^Lb. 
@6Ufr<gb6frl65T Ljlns QlI)rrL0QuiufrUL| pT6b<9b6TT #>y)<9b655TI_ 6U65)6TT^6TTr&J<3b61ffl60 <9brT655T60rrLD. 

www. a rv i n d g u ptatoy s. co m 
http://kaleidoscopetamil.blogspot.se/ 

@[BpT6b(gb6K i rl65T QLorry5QuujfruL|c9b6TT iDfopib <#rrmu6i]<9b6TT ^65)65T^pii) 

^,65T65Trrrr6U60fr<gE.6TTrT6b ^061Jrr<9&c9bLJULll_gtl. @[BpT6b(gb61ffl65T ^>UJrTrflllll_|< 3 b( 6 TJ><gB(^ MHRD 
^Lp60Lb ^^nrrii) QunQuuil® 6 irT 6 TTgj. 

6U(TF,rbJ<gbrr60^^l6b [grajab^ii) ^fji_DiT65T ^{i5l6)!i]iu6b pT6b ^iLirrrflui_|c9b6i[fl6b ^rbi<9b65)6TT 
ff®u®^#> 1<£ Q<gbrr6TT6TT 6i51(TF > LbLil65Trr6b Q^rri_fri_| Qcg&rT6fT(6TT)r&jcgB6fT, 

iitm.project.kaleidoscope@gmail.com (OpT65)6oGu#l: +91 44 2257 5125). 






6)LDuy5l Quiufruurr6n«D!j uron? 

arB^lu-in aCBasOTafliT 

^u3ip, ^rsiaSl^Lb ^aSliu g^w© QLmy5la6ifl6piLb <gy,rr6ULb 
Gl<gbrr6WTi_6ufr. ^6urr QassTffiDssTiLjlsv) LDnOTi^arfl u6TT6iflii5l60 5-7 

6uiu§j<s@iluili_ @LprB6!D^<gb(6TT,<s(§ ^<#lrfliurjTrac5 <si_rB^ 
^^©asnrrau uawfl LiJlaSlngrrrr. g^rb® (lpot, 15 <£y,6roT©a6TT 
amjuuCBijL. QaaLflso amrUGOLSiml ^au urfLurrfDn^iusurr. g^6urr 
QiDrTLfl, a65)60, ^[t?qJlu6V) (jp^6^1iu §j65)nga6ifl6iD <gy,rr6ULb 

Qanwi_6urr. @iu6ij (Brbjaiasiflsb ui^uu^jld, 5T(Lgaj6u§jLb g^6urr 
Qurr(Lg§j(Burra(§a6fT. 
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1. (Lp£<so §>rTLcmssrih 


£D^_tL//_<offr &h.uj-uj LDmi_p (Suq^ldQuuq^^j, 6un<sm&)§^6V LSlmszrrsv 
QsuL^Qojm^u urrij^S}nr)fj&mrr? LSmmGV crmugi yu?M(5i5?0 /50/ 
GlD&£§))[£)(&,, 6£0 C?LD^^)(5i 5)0/50/ /CpLDc^c^(gh-Lf_0g)(5l5?0 /^g/ 

LDrr)Qrr)rT(ri) Gm^^^rr)^ / G/_D<^c^^h.z^/_^@/f)0 urriLjUD LSlm&rrrj 
^0/_b. ^GUGurrjni u uiLj ldQ u u(Lp^j, ga0 ^(5muQuu(Lp^}rr)(^LJD (^mpGumsm 
Gprj&>S}\ £)(&,, uGixsvrruSlrjuD LS)S)rf)&(&})&(&, m GmGVrr^ Qrsuuupsmp 

^ySj&rfl &)&)!, ^prr^LLjfshrsn anrhjr)i LD6mi_<svrE]&m(5rT 6filrf)<sijmi_iu<9 : 

Q&iuS)rr)& ? i. L&mmrs&m lSIgmQqjl^Q GpiLfibGurr^j, anpjru ldgmti _ (5V[ri<eb(5yt 

0(5Yfl/7(5ii(og)f_^0/, c^0/5/S) 6p<5mrr5l<zm lS^j <opmnt)i GiJ)rr^S\mpm, ^3JQj(Su mr)i 
Gwrr^&Q&rrm^wGurrgrf (ipip^LD (ajpu^Slp^l- 

/5LDLflz_^@(S^)0/50/ ^/0®d; L$m®sr(sv rff^(LpmGurr^j, iSl&GijLb 

i^rjau&LDrTsvr&in&GijLjD, ^j^GmrrQ} guq^lJd ^)LS)-(LpLp&am ursv^^^n^G^m 
^)0c^0/i). LSlmsGTrsviu) ^Ly-iL/m <ojrr)&(G)(5is)rr)iu GpGrj &LDiLi4j$GV ifi&LpGugjj 
Guu(SV( 5i//_b G&jmsMjniup. 

/5LDLflz_^@(S^)0/50/ QprT(51S)(5V<sflGV LtimmGV G)QJL_(^LJDQurT(Lp^J, 
L5)rj~&n~<9 : (LpLjD &&)&)(LpLjD &r hr)i (^mrDQjrr&Gsu jJj)0<^0Lb. ^/0 /q/ld, 

6£0 £)<su Qr5rrLsi-&(5h Qurrpj^^iSlfmmGrj g>rrLpGimm £g)^_(Lp/£<£<£ ld 

(srfi^G)rrn®ShnL—(5$r (orpuQm. 

Q^rrmrsvoSl^v r£l&(Lpm Ltimmsv GlGULLuj-m LSlrr&rr&uD (^G^prsun^ 
^)0UZ_/0/LD, $jUj- (LpLp&&g>S)\(5ZT ftrTLp [h&)l ^G1S)LDGU^J LD ^®U^^)/r)0 

<op&D&>&>rr&<oHib, rfliumuLDiT&GijLjD G^rrm^jU). ^miTGV, ^juj- (LpLp&&Lb (fIgv 
GS l^rmij_^(GTF,^(^u i_SlmGu GjpuQGU&i] gjgw? 

Gjm GTGtrprrGV, <sp<sS} §a0 ^)/_0fi)(Si5?0 /^g/ ^jG^Qmnq^ jJj)/_<5@/D0<# 

Q&G[)GU&?p(&) ^(Su&rr&uD <5 t(£)&(&)ud. g^g^IuSIgw Ggu&ld (5fil(^(^iT(o7ffi&mrrGO 
^GTTGlSh—U L/L_/^_0^S)/D0/. 

g><@5) 6^0 LDGwsfl Gprr4)S}\do 740 gidldgo ^irijm Q&gvgviud GTGmpj 
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(spsifhiShsk Ggu&ld 


T c^(5Wc^®/J_^_0c^S)/r)A7Arc^(OT. £g)d5<S3TL/^_ UfTlj&f&jrTGV gao5) 

(5£(fT) OpULq-LJ QurT(LpS^(5 V 1086 ^LSj- &i!T!JLb UfJG^LD GgU^LD 2_^L(UJ/. 
ggrj)G&) oS<smR<j_c^<syfl(SU §do5) 6^0 gidldgo 0/r^r/i) Q&6wj7)iGS)Ch)Lb. ^&}6vrrT60, 

piTLb £g)0c^0/_b ^)f_0 t @(S)5?0/^0/, 6^0 65)LD6V ^fTU^^)(5V Zi9<offlW(St) 
c oup&jnsv, ^jLq-(LpLp&>&><3 : &&>&)Lb r$Lb6$)mb G&rTr$&j(oG)i_uj g00/ 6£l6$Tniq-&>6fT 
^Gu&rr&Lb G&>(oV)(si]. J) &DLD6V ^/tu^^gv lSg^g^gv rfl&>Lpr$&)rT6V,10 

@S)(5vrrTui-&(5n GTGsrnii G)&n6rT6nG6iJ6m($)Lb. ^juGurr^j, 

6£<svfl(omuLJ urbrfilb &)rr)l3il uirfbuGumb. ty£?/i)0/A /7^(ipzi) 

^)/_^@o5?0/^0/ pnib g)0c^0/_b g)z_^^)<5i) L-IGVljuQgij ££)(&,, ^Gu&n&ib 

G&)6fi)61] &)IT(oftr ^^GOGOGUIT^ 

^)0« ( %6Vmb. ^gwitgo, gasyfl g^g61g^)ujgiS1i_^ ^S^GGij&LDn&b Q&gvgviud 
$)( mmLD 6iimuri)&>&}]. ^&,6$rn6V&,rrsm, uj_(LpLp&,&£&^ /r>0 Q<siv0 (LpmG^rGij 
\¥>mb u5l6m6vr6V)6Vu uuij^^j oSld^SlGromb. 

6£6lT\uS}65T G6U&>4)61S)&) ^gty<OT<a5)/_ (LpL^LLJ LDU? (LpLIj-UJ [T&jJ 6T6KT6tS)ILb c^0^0/ 
ULprh]&IT6VS)&d6V 6fl(^(Qrr6Tfl&6rfj6G)l—GuJ UIJGUGVn& ^)0/5^0/- 

6T606G)6VlUrb{D G61]&£6G)&}& Qc^f7(oWZ_0/ GJ6ttTJT)l ^ITG^T ff^lblS]6VT IT[j~aGTT. 

§50 5?<SU ^^(G^fj^GYT ^6V)&} [FiLDUITgEIl^I IT 6VI lb, G^Glfl ^/<SYTq5)z_ (LpL^UJIT^ 
Gsil&bfS^GV Q&6V60b8r^Lq_UJ3 ? l 6T6VrU6V)£ LDL_(b)Lb 6£Ul^bQ&>rT6mi_[Tlj&>6fT. 

G^GufluSlGin G6u&4j6V)&j (Lp&jG$r(Lp&>6Vn& ^gugSU_ (LpiurbS) Q^iu^Guij 

^j&>&>n66hu 6iSl(6T)(6T)rT6vTl ^gSg^SIGluit (Galileo, 1564-1642) ^Gurrrj. 

^6uij 1630 ld ^j&>rb&rT6$r (Lpujrr)§)&>m6rT GLbtr)G)8>n6mi_rT[j. 

i3m6U([Tfib G&rr&jGinGtirGmub Q&uj&jrrij. 

c ^GSoSlGiuiTG^Lb, ^Gurj^i £_&)6fi\iurT6fT\j ^0<si70/i) £g)0 Gfilmb^&Ginm 

6T®tb&ji4>G)8>n6mi—6$r[j. QmQ^^GiJij^Sd&mGYT 

m6ub>&>i, 6fi\m4>6is)&> ^Lq_b&>Lq_ §)rnrh&>i ^lp(^)gu^jGuugv 

^Gvm^&^&Q&rTGmi—Gtirij. 0/t5)l/lS)lz_ &,(rf)6ttrb>§)6V oSJGrraGV&p §)fn [h&>i 
Qpiq-, §5<syfl Gfi&bQ&ujGuG&j ^Guij&m Gr 5 rr&>&>Lb. 
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(spsifhiSl<sk Gsusab 



ftsMGujfr 

fbL^iu 


(5U Lp&&&>(olS)&)(5fl L_ g)0(5W/_ 
6££T IJ61] uQ U rT(Lp$(5V, 

g)0(5iy0zi) ^g)/0^0Gc^ 

^(omDpp £S)0 

w^GV&c&tSMjiii&srfl^GmGV 

^(5V)i_r$&j(5i]L-(ffir, ^)0<5iy0zi) 

(sfilsYT&^&msn 
Gsv&rT&gj &rn[K&>i QP 1 ^- 
gasyf? ofc^c# Q&ujgbstrrf. 
g)0(Siv0zi) LDfr)rr)6i]([T)mi^uj 
GiSlm&Q&rTGyflmiuu 

(sfi)(5YT&>(olS)&> (^LpUJ-fofilL—l _(o5777. 


XsSsfilGlLUT (Lp&>(5)S)6V 

5<o3T <ofil(SfT3>®S)&> gd^yflo?# 7 # 

3c FiLi&jnrj. ^Gurr^j 

v_GF>(s£]ujrrmij &>6fi®S\GujrT<oSlm 



c^(5W/_Q//_(^57, <^637 (sfl(srT&(ois)&&> &iT(57ftrL5)&j&>rT[T. &>nm GBm4>Q&rrGif}®5)uj 
(stf&hu 00(oW0S)q5?0/^0/, 2_£(s 3) ILI ITSYTrflffir (^m&G)&IT(Srfl(olS)lLILJ 

unrj&)&j <3)QT)GMTIS) GU&DIJ 

&IT(5Vn(51]&>rTc9 : &j<oG)&j <ofi)(oVrrTLSI-&>(51lfl60 / 

G)r3nuj-^(srfl(sv (^nflp^&Q&nsmi—rrrj. 

G&rr&)(oV)(ttr(ois)iLiLJ u6V(Lp<5G)rD 
Q&uj&inrj. GpGuQsuiTQ^ (Lptovrou-iLb 

Gr5!j£<ois)&j ^<5n<ofi)LL®&> (& > rr5l^&>nrj. 

^GUGiirrj7)i r °y®ms) ( i} i ‘ / Gpijrhj&tsiiflttr 
&rjrr&rf}(oG)LU& i rrrr. 


g)/5^ ^(su&rr&m Grmmzurra ^SlflllM Gtt]<Ji£$6fc ajflMIGlLII 

g)0^G<siy(5W(5)Lb? ^(syfi (orro^^rouj fbL^lJJ UflGTOBffiM 





(spsifhiShsk Ggu&ld 


m&r)GV^c^(3mfr^(j61cj)[h^l LDfoQfDiTQ^ m6&6V&(g ) 6vrfr5)rr)(g,& Q&mrn(oV)i—[h 0/, 
^)0/i)/_S) <si//50(S^/_<si/0/]9c$/7w (30^/j}/ra00/7w ^(V)&&(S6i]6m($) ll 

^6V6\)6urr? 

^ (53777(50, ^-9/0/ LDL^@LD6V6V. ' 6T^)fj 6fil6V)6VT Gf^lJ(LpLb 6£0 &>[TIJ 6MTUD. 

&>6$66]GlLirT 6fi&)lU 6)S)6YT&,Q&>rT61lfl6V)LLJ ^6Uij 2_0q5)/L/ U6YTlj UmjS>&jJ £-6mtjfb&) 
lSIgwGu, 3)6$t 6fl6YT&m&>&, &>rT6mi34)3)n[j. Guu6V, 2-&>6£hurT6Yrrf)6Kr 

63)6rT&G)&,n6rfl6muu untj^^j lS)< 537<537(3/7, ^gy/50 00<swzi) 6umij 

&>6wr&&)6V 6T®^&tf&Q&rr6h6nG6iJ6m(b)Lb 6T6mru &>6S®S1 Gilht ^nSl^^nrj. 

£g)(S3)<S17 6T606VIT6UIT)ffil /£0 LD &IT6V ^6U&>n&li) (30<S3)<Sl/07/W ^3J6V6V6Un? 

&6866)Gilht z_5)(^57G)(S^7rr0 (Lp^no , £g)G0 uif)G<9 : rT&j6V)6vr6is)iLi<3 : Q&uj^rrrj. 

(^jW(Lp6$)fD, (Lp65T6fi)65T6S}l (53) Z_Q <517 <5yfi 0 W^JLS) 0/Q0/ ^&^&>LDIT&> 

^(Tf ) &(& ? m61]6V>&,Ll5)6V £g)0 m6V6V&(£6mr)l&>6V)6YT£ <5)6fiT 

^_^,6lShun6rrrp6m 6T^)lj 6Sl6$)6$T LDITfr)^^-LSpLU 6UITLIJLJLSl606^)6V 6T6?sTl65)ILb, gasyfl 
0<537<o3)(53T (517/50/ c-9/<SP)Z_00/ 0637 &6m&((5rF,&(& ) LJ LJ6VLJUI (Lp6ftT 6^S)U6'S\l 

0/777/i) 0/7<5WZ_ (3(517 <5W10/75?0c£0zi) (57(5370/ &6S6)SlGlLirT 2M&UD 

Q&uj&inrj. 0<537 6S\6n4>G)&>n6iT\ q?#£t)( 537 00 <53370@(5i$?0/50/, 0<537 

^_&>6iShijn6fTrfl6m u$6V 2_<5337/7/50 00<5337/i) <si7 <531/7 3>i_rF>&) &>rr6V 

^6U3HT^Lb <57<537<537 <57(53777<53)0 ^6YT6) ( l! l ‘ I IT IT. £g)0//)0/i), (7p<537 <S(5Wi®L/_ 
<3>rT60 ^ <51735/7(70^)/T)0Zi) £g)<531/_(3[77 2_<SY7<5Y7 (3(5177)/77/7(5) 0/7(537 6£61lfl 
0<5370/<5((5)700 £g)<531/_(3u7 £*-6YT6YT &h-@&)6V &jiflj4)6!S)&)4> c^Z_77770/r)c^/7<537 

(3/5/770/7077. 

^£<537/7(50, 3h_(5)0(Si) Gff)!JLD 6J£F,IUP ^j6V6V)6V. ^/7<S357/_/7(S170/73;<£ aswi®L/_ 
GrbUQ-puD, (Lp&j6&l6V &6m&>S)L^i_ Gr5U(LpuD 6p6$rrr)rT&>&j&>rT6vr £g)0/500/. 
£g)0<s37 ^rj&>3>Lb 6T6VT6vrG)6iJ6$rrDrT6V, &,6866)Gujn ^m6$L^i_ Gpjup G)6 UT)i Lb 

6T^1 IJ6lSl 6^)6M GprjLb Z_DL_(5)(3z_D. 6^<syf? (5337(53) TD/lS (3 (SO ^j6YT6]Sh _ (Lpuj-iun^ 

(3<5173>0<S3)03> (d) 3> IT65&TL _ .0/ . 

&6866)GiurT6fi)6vr urflG<9 : rT&j6is)6$ru5)60 ga0 @)&&60. T/^fSi/zi) 0<53)//)/50 &rT<5V 
^6U&rT<9 : rE]&6is)6rTa <si7/f)z_/i) 00/50 3770 <537/5/3; <5Y7 ^j606V)6V. 
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(spsifhiShsk Ggu&ld 



1609gv ^gSg^IGluit 
£-GV&)g hr (Lp&)6V 

Q&>rr<siD<sv GrBn&^&muu 
u uj m u @ #> £§) , 

(sfliLUTLpfooflttT (Jupiter) 

/5A7W0 Cpd7>/T (o)T <£F>G5)GfT4> 

&> SW (J) /-5) ^ IT [7 • 

^jmsu (sSlujuLp^m^ 

&[£)[]$) <S1V0®(S377£)<S3T 

GTGmyim g^guGIguitq^ G&msrijLb &)p~GW)4>$Gvr (planet) (Lp<o 5 T 

Q&(swv)i, &rhmiuuir<mfrii5)®S)cnjrh&i &fbGro gSIgv&I, GlGUGifluLfromu^ 
Q&<oMr)i, ldjt)i uiij_LLj ll GpGmrfi), gSI<sv§!), GpGvrrfi) - ^rEirhJG&rm mrrnflmrrnfl 
6iJ(Tfj&)(ovrrQgi] <oT(smr)i ^r&lrB&jnrj. 


flliuipr urbjp psir® $smjm - ®8iui, 
UCjiruir, mujGuGl, MsbsfliGLi 


g^guGIguitq^ (Lp^nroiLjUD gd0 Q$>rrm SluGm^SiGm LSlG^Lfrinm Qs : GVGVimGurry ) i, 

^/ 0 / 6 ^ 0 qS)^ S)rrsm^m^S^ ^)i <oh (eclipse) j]jiGis)Lp&)Gvrrn&ji' 

(S&nsn&iGrijLb S) rrpjin4,G$)^>4 frronfl g^Gij G< oU&Sj&^GV Q&gvgu&>ghttgo, ^gvgu 
^)0 sml_ SlrrGimGmA^iGn Sijrr^sr Gprj ^<^/_G)<siv<syflfL//_<a3T Q&GV&>)G$rroG$r. 
6$LurTLp®s)i&(& ? lSI&> ^/0S)o; 2 _<sy7w Q&>nm, lS\&> c&ru&hu <9 htgv^^go 
&)it gw w0/(5 >t G)&(5mr)i Ogugh?! Guq^&Up&ji. ^)^/D0 i 3/4 

G&)G5)GU. 


ijGmw nGuG&rrGn 3 1/2 fprri^&>((SfT ) 4>(& > g^qt) (LpGmrDU-jm, *3j3>[b(&> 
7 i/8 p/TL- C^(g5^0 6^0 (LptoVrDlLjUD, l£1&>4) Q^ITG^GVgSIgV 

16 3/4 pnL—&>((orT ) &>(& > 6^0 (yy^nroLL/w S\rjGw w0/or 
G)(su<siifl(5U(r^Lb. 

1656m gu 0 z_z_b, £)rr5)4j&diunGvr g&gw&gvtgyv (Christiaan Huygens) 

<S7W/£) Z_# GUrTGvTlUJGV G)Sl(GT)(GTjrTGvTl Q U GMT GOLD ^Lj_^mjLD 67Wffl 

G)&rTGOGVLJu®m &ujj_^uijld GpGvrGinrDU L/^^rr^d #(om@L2i<j_ <^ 5 ^ 777 . 
^&)i £?r/w ^_<5 dS)(o3 t (Lp&jGV j]}imumrr& Gprr^Gin&t&y &>Gwr5>S)w4 } &r^Li_LLi 
^uj_^rrijLb. &rfhLUTG$r rffu^ww guggoj Gr5rj4jGV)£&, 


li 




(spsifhiSl<sk dsusab 


u L-Uj-(nji)&) &>uj-&rrrjLb <ofihurry)®fi\m (S&nGn&GrflGtr 

&)rrGWGm GprjrEi&GWGn jTjjL^ULDU& &_&>gS\uj8}1 g )/50 &>LSj-&>nrTLb. 

<5p(5vn^ QijnLDij (Olaus Roemer, 1644-1710) (oT (o 5 7 GT)/ /_b / _c 4 

G&ijp&) Gum^fhjjGV oS)(g(jjrrtojf) Gfihurri^GvTlGvr G^rrm^mmiLjur, 
^Guptfim &rojr)iLJu itgw&gyt, &prr5)GiJ(rF } Lb ^rrGVrrGu^rr^rkj^Grr (^jGupGwprk 
aGmi—rfilGuS^GV (LpLb(LprjLDn& rr^UL^uj-tr^p^rrrf. £g )/70 (Lpiup@hi5)GV 

(Lp&&)lLILDrT&, §5<aBT(S3)/7)c£ /Jt) L^^^Ulj. ^£3 77(5170/, Gjp&(&,GWpiLJ 

^GmijiunGm® &rrsVLb, Gwp^puuL^Lrj-^rk^Ll) &)rrGWGmrhj&Grr 
^(5®i_Q<5iJ(5iifl&((^i—(ffir rfl&LpGUGW&jiLjLb, ^&><o$r iSlGtrGvrij (SjGwpprF) 

^JGWL CalGUGlffl^iGT^L GfiT /7^ 7£<S17 <53)0 fL/zi), ^fhJfEJGWLD LDITnfl LDITrfi) 

(5170617(53)0 U_//i) c^(SW(5)Z_5)iiJ_^^A7^. §50 <S170Z_ <£77<5D0^)< GO, O rTGUT) (553T/5V & GTT 

Gjp&^Gmpuj <$Grr gugw^uSIgv, ^rfhuiTGW &LDiu4j&})(G0 gu rh&rrGViLb, §50O<sd 
c FLDiLiLb, 8 rfluSli—rhj&srT (LpGmurT&Gyur, §50 0<sd &ldilill 8 rfliJUi—rEj&Grr 

0777_D0Z2D7ra<Sl//i) <517 0(517 <53)0 c£ cSSW/_/)j) 007777. ^<517(517770/ f§l&>LpGU^J GJGtiT 

<5T(5vrjr)i (sShuui-ipprTij. 

l^lSI (£5 t/)/zj <53)637# &prfi) suLLiiSglffl^. §50 (LpGwp &prfil 61/06170 00 

§50 <5170/_ &IT(5VLb 6T(0)#O/Q0/. 6)9/7/77/0637 r^/f)//J63flf_0@6)9000/ 0(5170 

Q^ITGWGVgSIgV £|)0L/Z_/0<53777<5i), §50 (70(53)0) ^pff^GUIJ 12 6170/_/5/<£<5Y7 

^Sipgi. 

(sSkurripm Gp(fjj(LpGwp (^rflujGWGW^ &prr51 61/061/0006Y7, 12 (Lpmp &prfil 

61700/ GlSlQ&lp&i]. 06377761), ^<53)77/7/776397(5) &>ITGVLb gSIuJ 77/063^637 

U&>&(LpLb, ^GV)IJUJnGm (5) &ITGVLb ^0637 LDT)IL-lp&§i)GVlLb Gg)(Jh&&>)p&,l. 

L^uShLjLb G$UJITLpG5)lUC) 0,/f?Z7/63)/#0 §5<3/7 U&&>4>$G0 £g)0#0/i)G) U 77(700/, 
GpGwGpiT® 6^6377)/ 676176176Y761/ ^(ITj&lGO ^)0<S<S (Z0/^_Z7/(3/_D/7 6176176Y761/ 

^(TFf&jGV £g)0#O637/£)637. ^]/50 c9>/J_Z_ &j&))GO, §56)fl 6)®Z7//7Z063ff637 

G&nGn&GrflGfilctyrh&fi z_£7z9#0 g^qT) r^r/Hi'u 9 / ‘ / ^gytgij ^fTijLb &i_rk§i 

(5170 O/7)0y. ^63)^77/776WZJ0 7)077 /j)63753/77, L^LSkLjLb 6)977/77/063)7/j) 

GT&^ljLJLJprEl&GllflGO £g)0#0Z_bQ U 77(700/, ^>/0637 Qc^/76y7c56yfl6)5?000/ 
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(spsifhiShsk Ggu&ld 



U,lCI infijfllii) «51ujiLpOT 

Mipuura^M 


si/0/i) Gptsrfhurr^r^j, (LppoSlsv 

dJiL /7j^5 0 I T IT&> <o?f)0 LLj LX), 

^G&jrr($)c9h-i_ L^LfikiSltizr &ror)iLj 

un®s)&)uS}m (orbit) g[p^(g 

^&(5V&)(olS)&)lLILb G&fjggi] 

GgugmtQud. ^&}<ovrrr60, 
Gurr&rfhuGV 

S) [jpjlQ (SW0 (53)0 U umjuu 6F, [£)(&) 

(SpfjLb &it£&)([T)lju&}i 
^(5mrr$Lu^mujrr&)3 ? i ^0/i). 

^)&)6Wn(5V &fJTT'9 : rf) G^A70(o?T)0q5)/_ 
&{Qr)l &IT(5V&)nLD&jLDrT&G(51] 

S)rrpjiQ(5Mrm g_GMrf_rr@/70/. 


L^uShLjLb ®ShurTLp (oG)i Lb r^rfifiJ g)/ ^0 gaG/j Z-//D0^)<si) ^0<£0/i)Quf7(ig0/, 
gdsyfl (^mroptf) ^<sv tgi] ^irrr^m^Guj c^/_c£c^ GGuomL^iLfmm^j. 

^)3)6mr6V S}rrGim(smLb <sS\®s)ij<5im&> GU fh^i oSlC^Slfn^i. GrjuLDij 
6iirTLprj)&) &>n(5V&j$6V L^uShiSlGm &thrrjiuu rrm& uS]m &rfhurT(o$r ^&,6 Vud 
U L—IJj-QTj&&(5)S)(&(oft(o\J. 0<S3Tc£00 G)&)lf}rF>&> ^(SYTsfl [£)(&,, 

UGVGgUJT)I (Sl]IJUDI^&(<S)rF f &(g ) 2_L^LJZ_^Z_ ^&6V&&(5Wr&6V)&GuJ ^(SUlj 

<5T@£&tfaQan(oimri—rTrj. ^&>(5is)6vru uiLKsmu @0^), gasyf) &LDrrrj 16 /^)/i5)/_ 
^/(oYToSdJ L^LfiluSltsm &>i_&>&(5VrrLb <5T6mr)i ^nS\^,^nfj. 

^rEirhjtfSTLb c^z_^0GzjDUjrr(5^7rr(5b, gasyfl ga0 QrBmsj-uG)un(Lg^GV 132,000 

(o5)LD6V GgU&> 4)§)U5V Q&SVGVl&jfn&,l (5T(oVrr)l &<om&&)L^L—ITlj. 


^<o37776U G(jnmrfl(5vr&(5m&>(& ) &rfhurT6$r£n&> 6TQ^^i&Q&rrmmuuL—6iS)6V&n(5V. 
l^lSUiSIgm &ror)i lj urT6$)&)uSlzm ^&(5V&j<ois)&j ^Giupnm (5T6m(5^&m&>LLjrT&> 
(5T@^0/c^Qc^A7'(5WiiJ_0/5^ ULSj-lLinGO, ^(SUlj c^(5W^S)zJ_Z_ ga<Syfltt5)(a5T GgU&UD 

(& } mrDGurr& £g)0/500/. &rfhun&<9 : Q^rrsv gvuGu mssrrreo, (spqTj <a5)<s3777'^_c£0 
50,000 mLDSV&sn (^mfo^urr^ £g)0/500/. *3j,<5$rrrsv, g^0 (Lp&>60 (Lpiu £)&}&>(&, 
^&)i (Lp&ShjjLDrrttT, r$WL515>®n& 0/?J)l/lS)z_00c£c^ 

(sS]mm(Sij. 
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ld, 1676-6v u ‘ / (SrrrrLDrfl&fr g>< orfluSl^r 

G(51J&£<oV)&) @0 <SU(o1S)&u5)6V 2_<Stf5777^SS) LLI&jJ. GgSgSIGlU IT(5U IT6V (5£(5)[fhl5)(ffir 

G(5ij&£<oV)&), GiSlGn&Q&rrsrfl&rtuj (s3@)& 

&>(5WrS>&)($6U3)<5m ^LpGVLD 3>6mi—rfillU (LpL^UJ(SlSl(6V(o^(SV (5T6mU§?)6V (5Tr$&) gd0 
rfhu(LpLb ^gogshoV. &>(s8(5)S)Giun(S)Li)<5vr Qsujriim ga0 

(oVldgo d^TupS^GO ^)0/5^)0/5^rro;, gasyfl 1/80000 Qr^rruj-uQurr^S^GO ga0 
LD(o^)(5\)Li31(s61a^[h^i uitpQtprrmtiSlip^d Q&<5$rnr)i, S^qtjlJdu siy/5^(o^)/_/5^)0^0/i). 
m(o^(5V^c^(5mr)i^(sh 10 (oidldgv d^TF^fijlGV ^)0/5@0/5^^SU 6£<5yfl 

1/6000 G)r3nuj-uG)un(Lp^(6V Qw^p, ^)0/_bz_/ <siy/5d5<stf)z_/5^)0c£0/i). 

^(sS(s61GujiT(oun(6V ^gusugytgi] cd>jr)i£)iLi ^/ qtq 9 l /^_ 0 c ^ 

(LpUJ-lLUT&jJ. 
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2. 6fil<5m<5W5fl<s6)(nj r5 t &ii ldssst gugmj 


GrrrTLDrflttr ^/zJqSul/ oSl^^rrm ^_gvS)gv ^GUGnGfTGnrr^ g>rT&&&,GS)&> 

GjrOU^l^^G^GVGDGO. G^Glfl ifilGVT (3 <517 <^ 0 ( 53)0 LD&i&iGHTTGV &rr)UG5)GST Q&UJ&,I 

Ljtflrh&ilQ&rrGfTGfT (lpl^lugSIgvgdgv. 6^0 Ggugdgyt, 6^0 &iq_&rnj&>GiS)g> & 

Q&ITGm®, ^jGUGUGfTGLl 0/ L_ULDIT&> QpiJ ^GU^fT^fk^GDGTr^ 8>GttT8,&>)(h)GJ&,l 

GSl^l^^rjLDrr^ <5h./_ £g)0/5@0<£s; gvitud . Gruuiij. ^oflgp/Lb, Grrumiflm 

^n$GSlui_l, ^lUGlj, ^GMr(^LSllIj_UI_I^GfT QgU^gSIgDIJgSIGO LDfT)&>3>UUL^L^Gtf. 
&HDn[j GT(Lpu&)i <si 70 /_ &rrGV&>§}\ir)(& > , <^]&^gs)g$t GiSl(G^(G^rTGisfl^Giifh—^^GV 

rflmGVTGl^LLQuD GUGlD&lfilGV GT^JGLjUD 0/_<£<£ < 5 ) 5 )<si)< 53 )<Si;. 


^]&jrr)£)6is)i_ii5lGV, LDfi)Qfr)rr(T^ gSIg^ujud GSl(G^(G^UGsfl&iGifjL^^^)GV urrurruGnu 
^YT/_L^_c^Qc^rr(oW^_0/500/. gii ug^?Igv rbL^&^Sdrrrhj&Gn L^LShfilGiSlcrij rh&fi 
G)siy0 Q&jnmGVoSlGO ^GfTGfTGm GTGmr)i Qftrflrh&cjKrhftrTGViLb, gtqjgugitgii 

0/77r/_b GTGyrUG5)&) GTGIIQTjLJd ^syt^UD Q&UJlLIGfilGVGTS)GV. L^lSI (& > rf)lUGlS)m<9 : 
Grfj)f^ Gucj^LjpQurrcLp^i, &rr)jr)iu urrm^uSlGV &>m r£lGS)GVGmu u5}m&iurT& 
LDAr/D/J^^Q^n-foWGL- g)0c^S)/£0/. 


0/f?OJg)/c^0 6£0 L_//D0@(5l5)0/50/, ^/0®(5b ^)0U/J^f7cS^ Q&,GMU@UD 

rbL^&^^rjp^frxgjLjD, QprTGVGVGflGV ^jQ^uu^rr^ Q^rpiL/m 

6£0 0/jj)u/_S)z_^/_ ^GrTGLj j|})(53)Z_Q(517<5Yfl §)0UL/0^0 
Q&jtfku GVITUD. ^3j^l LDU^fEJ^Gn L%)0> (^fliLIGiflGm LDT)I l_j flQ^^G^C^rh^l, ^/C?0 
pLl^&^^rjuD Ggut^j G^rr(5W0@(5i5)0 /7)0/ urrrfSy^uu(^uDQurr(Lp^j, gurr#,^ 
/7iLL<y0@(S>$?0 0g/ G<si7pu/^/_ rffGDGOuSlGV G&jrrmjynh. ^gltitgv, 0/77J00/ 
pLl^&^^rrUD ^GUGUGHTGUIT^^ &)G$T rfiGTS)GVu5lG)S)cr]j [h&>l LD I TT)! U f_L /__0 U &0 

Q^rfhurr^j. l^lSIuSIgst &Lprr)@), ^^gltitgv urr/j^^uD G&rrGmuD gt^jgi^ud 
0/?j)uz_5)z_00c^c^ gugs)8>uS1gv LDmptpgtGS)#, Gjrr)u(^)^^rT^j. 


^GUGumru, L^LShi^Gm &Lpir)@l&(&i Gjrbu, ^q^S)gv ^GfTGn ipil^&^SZiijg^SZlm 
r$GiS)GV LDrrir)fr)UD '(g)/_Lcr/W gtgwjt)i ^GG>Lp&j&,uu(^)Slfr)^j. ' (j^i_LDrrr hv)l u 
L$Gis)Lp (parallax error) GTGMjniUD Q&rTGVGVGVITLjD. (°£l^G7S)Gm r9lfti) rh§l 
Q^fTGfTGfr, GpQJ) ffirfliu G&rT^Gis)GvrGmu<3 : Q&uj&i] urr/juGurruD. 2 _rEj&Gn 
rf/)c^0@(5i$?0^0/ 6^0 ^/z_9_ ^GfT&m^uf- gS\ijgs)gou l5)a^_00/<£ 


15 



(spsifhiSl<sk Ggu&ld 



Q&n<sn((S^rhj&>(5rT. £g)z__0/ 
(LfiLSj-cbQ^rTGm®, GUGVb^GMTGMrrTGO 
ldlLQld uurjSi(^LbG)urT(Lp^j, 
(sflrT(oVi&c&>u iS)(5vri-irD&j$60 ^-Gugu 
@gv Quitq^lG^gyt - Lorrm, &GmmGO 
(tp^G&ium Q&>(mu®ib. GShjG&m 
rffmGVmuj LDirrorDm-DGO, giigv^i 
dswsw ^/_p/j/_, i—b&mtrmtrrrsv 
ldlL®ld urrijb(^LbQurr(Lp8}j, 
(sSlfJGV LD[T<b®(S)Slcr^ [h^l Lb, of®, 
(sS\(sn4y(^ ^^(s61iLim^fh[r^(s61a^rh^iLb 

LDrrjTiiu i ‘ i rffmGOiiSlGO 

G)&jmu®Lb. 


c 7 ,, ■! 7 , £g )/50 rffmGV ld nproG) <si 5 ) 0 rh&>L 

( Cv' ; , ; ; ’ v ‘ , o5)/jqj pm Qj}&&®6)S)c$rh&fi 

<57(517 <517(517(51/ ^JJ!j4)®G0 £_GfTGn&j] 

®LlMp ( oT<mu(m&)& &6m&£)i— (LpL^iL/Lb. 

^G&j gugg)&,ii5]go, L^Lfi (&jrfhjj<mm& 
frrbnfl (S 1 V 0 LD G)uu(Lp^j, ^&><m rflGVGO ldupt) wnro, ^jcjh&lGpimGn 
rBLL&giSdrj&j&dm $<m6VU}rripip4)<m& > GTS)Gu4)&j]3>G)3>rTGm(®, ^u5)u5)(s61(r]) [K&,i 

r5L_&£$rj£$(m guitgisTIujgo r$ /_/ Gmij&>GrrrrGO aswifflL (ip^_fi//i). 


gaG/7 6^0 i3ijbS](mm 0 rrm . l£\3> ^(t^GIgo Q^mu®m pLL&p&dijriu&GrT 
&h.i _, ^mtrmmublGV Q<si70 Q<5170 Q^ugidgogiSIgo ^(r^uu^mrrGO, 

^Gurbbjlm (j^ji _ LDirjini ^(sytgij&syt 0/z7/_j/j)/_00c7c70rrc9> ^Jgogvgo. 1700- 

go £g)0/50 Q^rrGDGO Gf^rrbSl^GfTrrGO ^gugugugi] S)rSliu ^<sy7<si?@c$<s3)<sy70 
&jJGV6)SULILDn&&> (S(5WifflL_ (LpLSJ-lLIGlSlGOGIDGO . (5^(0(0/T(ojf)c9j(5T^d70 (g)0/ 

Q&jrfliLUT&j^rTGV, ^rhj&Grr ^iLiG^^mGruL/Lb, G^rr^mm^mGniL/UD gSIi^u^j 
Q <7(7/0/ G)c^rT(5wG/_ 0/50<5^77. 


^GlJlj&GltflGO 6^0(517/7 ^IhJ&lGO Gil IT Gtifl LLI GO GlSl(G^(G^ITGsfl, GgD/i)# LJ[JTTlLg8 
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(spsifhiShsk Ggu&ld 


(James Bradley, 1693-1762). ^(suij &>(5m G)&>it(oV)( 5V GpuaS) (LpGVib, 

l^lSI (^if)iu(ois)6vr<9 : &rr)fr5) <siv0Lb Quu(Lp^j rffssxsv LDnfOfD^ngj 

§50 (fI<sv [5L^<9 : &j5drjrEi&>(5)[fl60 &6mi—iiSln)3)iTrj- ^gwttgv r£liovxsv 

LDirrr)rr)rE]&(5irr &rfhurT6tir&>rT&&) G^nGtrrDGiSlGVmGV. l^uS) §50 ^(oin&iiSlGV 

frLpsvi llGu i£L—<3 : 4)&}\rj4)6}\m rfl<oV)<5V LDUforoLb gt^Uj SjIgv&uSIgv ^uGg^t 

(5j[t)UL^Q(5U(5m(^)Lb? ^g^ttgv, urjirLsS &Gmi—gi] ^&>gvgv. 

l^lSUiSIg^t ^(oin&uSKSsvGuj, r£lGV)GVGmu LDrrrr)[$uj&jrT&&j G^nmnSluj^. 

(j^ji _ L£)irjT)i i_S)(oV)Lp ^gvg&gvQujgvTIgo, gjgkt ^<su(sunnf)i G&>nG$rtr) Gghgut^ud? 

lj/jitl^gS ^]<oG)&)LJ urbnfl @>ij GluitS) &>&}], iSlGMGucriiLnrrjr)i <5£)<srT&&)(ovrrTrj. 

§50 ^(3)ibi_jiuG6lGV rflri)u&jrT& r$GVGfr£g]&Q&nGnGGi] iTLb. LDG&Lp&j&iJGiifl&GrT 

(Surr^oSla^rh^i (Spun#,#, SGLp ®Sl(Lp&lGtrrDG$r. j^mb r^ib ^,mGvb(^ 
Gldgv GrBijn&& (gmi—tornuu z_5)^_^0/^ G)&,rr<omi_iT 60 , r^G^G^Gum^b, 
^Gflrjb&GVmb. 

(^juGurr&}j, i_iiliq51gv pmb 
r5i_LJU&)rT&> $G$)G7sr4)'gij4> 

Q&nmGGurTLb. 

0<otf)Z_ttS<o5T GlDGV GS\Lp4) 

^gu nfluj m<oG)Lp&j&}]<srfl, 

&GLp giiij Gutj, n^mb 
/5/_c^0zi)Gz_/A7^/ r$mmLD 
/5<otf)(S37c£0zi). ^m&lLUTGO, 

rF>L &>&> rt)L b>&> [3 mb 

0 <o?dz_(o^)uj &rbGro (ijysm ub&ib &nujbj&i]LJ iSlLsp&j&ijb, Q^rTGUGn Ggugmt^ld. 
^uGuir^J, / 5 LDc ^0 (Lpim (oSl(LgLb LDGlS)y) 4 )&jlG 1 ?\&>GfT, lSl 6 tfTI_l rr)UC) (dS)(LpLb 
LDG^)Lp^^JGrfl^G^)GYT o5)/_ ^5})&LDrT&& 0(otf)Z_fl5)<S3T GlDGV GlSlfLpfh^l, [BULL 
/5<otf)<s37<siy<ss )^5 ^o5)/jc^0/i). LDG$)Lpmuj Gf^rrbSl^ &,nG< 5 isr pmb (LpGisrGvrrTGV 
Q&mjr)iG)3>rr6miq-(nj3>QGtprTLb! 

[3 mb Gsu&LDrr&b Q&GVGob Q&gvgv, (^G^i^miULLjib ^^fbG&rbu 
(Lp^L/fOLb G&>rT 6 m&j$ 6 V LSlup^^jb Q&ir<sn(snG(5i]6m($) ll. GjQGZTGmrDmb), 
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p/rib /5/_c^0/i) GGii&ib ^$&rfi&(^LbQurrq = p&i], /5LDc^0 (Lpmu4>$>Lb 
@S)(LpLb LD(5TS)Lp4)^JSf?]^m ^&d&>LDn&& (§GV)l—llS)GVr GlBGV g£ 1 LpiTLBGV d5<S17/)j), 
pib Gldgv <5iS)(Lp(SiJ&>[£)(&, GumuLJLjGmQ). 

LDmLpSj^jsrrl^m Qm^Gurr^ g3)(L£Glbuj rTGtrrTGV, ^uGurr^nb prut 
(Lp6vr(ois)6$r®S) z_ ^y§))&LDrr&&> (&f(5V)i_<omu &nuj&j&}]LJ iSlLSj-^&tf&Q&rrGnGn 

G<5UGm(^)Lb. gjQgvtgvTIgv, GIlb^guit^ <sfi)(LpLb wmLp4)&i]Grrlb(GF)GYT 

Q&GVGlJGj[b(&) rBLD&tg, GrbULL ^(TljLJuG&j &mjGttTLD M0 lb. ^^G^TTGV 

prTLb ^Sd&LDrr&, ^gidgiitgu^ rb(&)b Gurrujui^Gm 

r^rrib Q&GOGVib GGU^^G^^iL/b, mGVLp&igjGrfJ&GrT GiSl(Lpb Ggu^^g^^ilill 
pub ^nflp&jiTGV, ^GurhnSlGiSla^ rh^i pub 6T£&j(5is)6$r LqS)rP G&rr<om^&})6V 
0<ss)/_<ss)ujLj t3iq-4)&ji4> Q&iTGnmGsiJGm ®lb GiGGruG^^iL/b &Gmb&) i—GVirb. 

UIJITL—GlS /7i/J_ < y<^@/7tAjS)<Sl5)0/Bg/ (5170LD 6£<Syf llLjb LBG&Lp&i&iJGllfl&GrT 

GuugvGgu LjjLiShbjl gv GiSl(LpGu^rr^ gt® Q&nGmi—rrrj. ^Gwrrb, 

L^uShj-i lb Gprfli—Sj&^GV ^jGVGVULDGV, (&jrflujGV)Gvr<9 : &rr)f]fl<9 : &^Gmr)iG)&rTGmGL_ 
<g£\(ri)&&\rpG£E>! ^j&>G$rrrGV, mGVi^ggiJGrfl&GVGrT&j &>®uu&>tr)(& > (& > gts)I—Gts)iu& 
iSlL^uugpiGurTGV, r^ib^^fj^^Gb GpGrflGmuu lSIl^lju ^/D0, 
G)&>itgv)gv GrBirb^Gmub (teleSCOp©) &rpr)i &mu4j&i] GVGijb&GGiJGmQb. 
(^ifhumGmb frrbnfl l^lSI GVGVGnrh&fi Q&(bGVibG)uncLp&>i, 

L^uShiSlGtr S^gv&uSIGgvGuj &[hjr)i rflG&GVmmyjGij&ijGunGvSj Q&jGbuQb. 

^jGG)&)&>£rTGKr urruibG^S 

(ol&jiTGiDGO Gr5n&>&)Gmu gt[ 5&)& G&rTGm&j&^GV &rruj£^uiS)LSi-^&tf&Q&rrGnGn 
G Gil GMT (^b GTGmum&) LJIjnibGS ^JGOG^UjJ LBIT&b #<SWc£^/J_^_0/5d5A777. 
^&,iGgu r5L^&&jS})rj&)&dG7ir r£lGV)GV LDrrrbro&iS^GW ^GrrGum^b. l^lS) (&jrfhuGV)Gtrb 
frrbnfl GUQTjib GGU<3>&jG$)&jinib ^GUfj ^jGU[hrr^GiSla^fh^i, 

/7ii-L < y<^@<5i5?0/feg/ gasyfl l^lSIuSIgo GiS)(Lpb Ggu&>&)GG)&)& &Gmb&)ib(h!), ^&,iGgu 
GpGufhblGb Ggu^ll GTGmr)i ^rj-LBUGbl^^uij. ^Gurf 174 8 lb ^ Gm g>srf? gd0 
Q^nuj-&>(&, 176,000 gimbgv Ggu^^^gv Q&Gvffiro&iJ GTGmjr)i ^rfilGiSl&i&irTrj. 

(g)0/ GfjrTLBrflGW ^^GfTG5)GllGlSh _ G£fJGYTGl] ^JG0 g 61 ILILBrTG$T&jn&> (g)0/K<9> ITGVlLB, 
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(spsifhiShsk Ggu&ld 


ga® Qpiruj- 10,000 (omDSV&sn 0<swD<siy/ra00/7w £g)®/ 50 ®/. 

urrm^sSuSltsm &rT6V£$5)6V <surr^?hu^v <s£)(^(^rr<ois?l&(sn (jgsrfluSlttr Ggii&& 
<SOT(S@(SSU)OT <5£UL-ig>G)G>IT6fT(SfT gd^/WO/ &>lLHTFn&>4)8>nm ^)0/5^A7^OT. 
(Lp&)6\) pi_<oV)(5i]ujrT&, (sun&sflujsv (5iSl(^(^rT(5^rl^(3rr <j>p<svflu5)(5vr G<si/#d5<ss)0 ga® 
<5T(5m(5^&(oV)&>lUrT& (5pLJI_l&> Q& rrc5MT/_(5(37(7. 

Grrrrwrr, urjm^sS £g)0<5i/0/_b ^Gi/fkiSl^r Gsu asmi—rfiku Gum^fhuGV 
rfl&Lpsy&mmGuj ^uj_uu(ois)i_ujrT& <oT®£g]& Q &> rrsmi— (m\j. ^Q^surr 
QSliurrLp^oScr^fh^i L£l£)&>(&> gasyfl <si// 50 <ss)/_tiyzi) ( 3 / 5 / 70 <ss) 0 /iy/i), LDfbG)fDrr(i^(5uij 
ga® [h /_S)o5) ®0/ gasyfl <5i//50<stf)z_/iyzi) S^mm^iuiL/LL <53)<51/0®/c£ 

l^lSUiSIgv / 5 /_c^ 0 zi) ^Lq_uu&DL_ujrr&& Q^msur® gasyfl/zStssT 

G(5u&£<oV)&j& &>(5mi—r]$hu (SunujuL-ismi—ir? (sfi)(^(^iT6ifl&(5YTrT6V (spsufluSlttr 
G(5i]&£<oV)&j, l^lSUiSIgv &,6mi—n$ULi (lpl^ll/ldu? ^Jiejiej^ll Q&llj&htgv, 
G&j(5V)®j in n<ovr ld it[ b rr)rh]&(omm# G&tjuu&iJLb, LD[b[D (sSlfsnijfhi^^sn^ 
c^(sm/_//j)<5i7®/z_b &rbn)i &svuldit&> £g)0<£®zi) ^(TVgvguu? 

184 9-Lb ^sw@ ^jjfjLLrr wl sur^uGum(oir>(5VLl_ (Armand 

Hippolyte Fizeau, 1819-1896) <5T6wrr) iSIQ[J(5WTt <5)Sl(^((5TjrT(ovTl 
&<s{)(56)GiLjrT<ofi)<ovr G^rr^&D^^ium £)<sd wrrrbrDfcJ&^i—^ Q&ujili 
(LpsvTovrrbprrrr. ggSgtSIGilut Q^lu^^d^lj Gum sdGsiv ^/si/ 0 /i) g)® 
imm6L)4>(^(^T)i&,(5iS)m4> G&jrjpQ&iQ&j&jrTrr. £g)tstf)<siy (^(smrji&Q&rrshrrr)i 5 

(oV)LD60 &ilT!J^&d(5 1) ^/<Stf)LD/5^)®/50(S37. <5T&)) lj(s£)(oV)6Vr G^rT^m^lLj LD, ^g>/0(a5T 

(s3mm<syT>(5T)miLiil) ^(suij ^gy/pGsiv uS))(5VrT&>, 

UGU 0/ LL(TDGV^(^(3mfr^GV 6£® &(5m6mrTUJ-(olS)lLI (STD 61/00 r/TJ. 

lS^U-I (Lp&>6V m^GVuSlsfilciTj rh&fi ^(srb&mu G^TrGumj. ^g/®/ ij&kri^rrsu ®/ 
LL6D6VLl5)(5mGLL(TV ofloff/fi®/, & (oM(oMfr[i|_ LU IT (A) LJ \J^\ U66)&&LJ U L-®, 

lS1^1ll/(5dgu (5i®0/ G(^ 0 zi). gasyflofcra GW6fr/7r)/, ^)®z_bL/ (Surb^^i^iLjLb 

Gr$rruD, <sp<sifl (oidldgv ^itull Q&GiXsu&jrb&rrttr GprrLDrr^Lb. ^S)q 5 ?® 0 ®/ 
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(spsifhiShsk Ggu&ld 


§£0(5170 G^Guflll^G^T (3<S17c£0<5tf)0c£ (LpL^lL/LD . 


lSI^Ill/, ^gSgSIGujitg^gu <siS)z_ £)/o /50 ^gytgij 0 /ll/ 0 ( 53)0 
&u}-&rT!jrE]&(ois)<on GV)GuS)&d(rijr$&jrTij. ^GwrrGVim, ^GvrrrrGO 1/18000 
Qrj)nLif_uQun(Lp^j, ^gogv^j ^g$)&>gSIi_ ffinfluj &rrGO ^Gu&rr&ihj&mGYT 
^GYT&,&> (LpLSJ-lLIGlSlGOGIDGO. ^JGUlj iy^§}<9 : rrG®4)&)G5TLDrT8y GlU IT@)&,&>GOrTGtirrT!j. 


^guij 6^0 uGO&&&ijSjGis)&i ST®&>&}]&, G)c$/r<sw/_rr0. ^&)(o$)m, 


oS(5yfl/i)/_/ §£<5yfl<si?#£)<537 urrGm^uSlGV 



^ h -II—** Ip nffl,., nf HHd ■< Kp^ 


GlujrsM (jjnufiD 


(5ucj^Lornr)i ^gidlduj^ Q&ujgbnrj. 
§£<syfl<s)?#<^ 0 ( 5 ) /5@(3<si7 

^)(o^)/_G)(Siy(syflc^(syf?(a97 
2_L/_//0LD/ra# Q&gogvildit 

<5T<o$ru&i] rglrnGOGmiLiu 

Qumni&Gj&i. u6V<9 : &>&>!j&j&d(5$r §£0 
&r^rfhu ug v GflGnaQ&rTGiflGff<9 : @Gvr 
Gpij (LpsmGm £g)0/50/r<su 

G^Gufl 0 @ 00 / rflj£]&>&>LJ 

uQll. £g)0 c forfhu uir)<3>®iT\m 
£g)(5tf)/_L//_//Tc^0^)(SL) 6)S)(5YT&Q&>rT(51lfl 

GSipp^aGO, ^ 9 / 0 / £g)<53iz_Q(Si7<syfl 
6ULjSkjJQ&GOGVlLb. 


z_5)g5)/iy uGO&&&rj&jGis)&j Qm^jGurr^ *z_p<5D# Q&uj^rrrj. §£<syfl ugo&4>&>ij4)&}\g$t 

^jG&l—QGlJGllfl&^GrT Q&GZrrQITGV, ^/0/ ^(Tf)S)GV 2_<5Y7W (^GtirnflGVrGLDGV 
GV)Gl]&>&>LJUL_®G)rTGYT ^GmGmUUf-lLI UGO LJ IJ§}l Ug6)&&>LJ U L_@, LL/mGU&> 

§))(rf)UDU (517/50 Z—/500/. (g)0/ L^gflu-I GT^ fj~U rrfj~&j&jGfi)&jG)Lll L Q(5170 

Gift) Gfi) [JGU IT3> Gprjrz&i&i]. GfilGfT&Q&nGlfl S^Q^LLU (517/50(5$)/_00 GufT^jLD, 

£g)(5$)/_Q<si/<5yf? ^G&) r$GV)GVu5)GV £g)0/500/. UGO&&&!jib fflnSl^GUG^ 
8h-L_ &rLpGWT)l, GflGYT&Q&ITGrfhlSlGm /_//7(5$)0<5$)//_/0 0<S$)/_ LJ Z_/@00(5lS)(511 Co2D(511. 


/_5)g5)/L/ UGO&&&lJ&j&d <5$T G(S17c^0(5tf)0# 0/00/ ^gl/^)c^/f?00/70. §£0 0/jj)/'// 9 / * / 
GgU GO &LpG0& Q&lLJ&)GurTgi], GflGYT&Q&ITGrfl <51?#* *#*/70^)(5$T 
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(spsifhiShsk Ggu&ld 


^6$)i_G)<5U6rrj GuyShurra &GMTGMmL^ uSIgv ®Sl(Lprh&>i i'iit&^i iG\5)4,ai'ii n' i 0 /. 
6£lm4>Qa>rr6i?\ l31^1lligdgu 4) S^QTjLbu Gu rh&>i ^(^s)i—fB^G)uiT(Lg^j, uGV&tt&rrm 
§=)[$&)I [K&rtrh&fl <5p(olfl LSlegllLjGVKSlJ 6100/ ^GV)l—lLHTLDGO £?@£0/ rfljni&i&ULi&ii. 

iSlgSULj G)(5u<9y&)(oiD&) G)c^/7<ow(3z_ Q&smnflqTjp^rrGV, 

&Q5 3>(ri)<omr3)$<s i) GSlGrr&Gl&rTGifl, £g)<off)z_Q<siv<syfl gu ljS) ili ira# 

Q&(5WV)I, 5 G1DLDGV &}IT!JLb c5Z_/50/, & GMTGMmL^. uSIgV oSl(Lp ij&H 

urr^u(o61^^uuL^(^), L&w(/J)zi) 5 gvldgv Sjjrrjm ^) 0 /_bz_ 5 ) <siv 0 /_b. 
&4>&>rr4)6}\m ugv GpGrfhiSlGvr urrG$)&>u5lGV 6100 / gasyfis imu&j #>@^^) 0 <£ 0 /i). 

^gvtitgv, (sflsn&Q&msrfl Q<siy 0 <oSl®s)ij<5urT&>4) S^q^lllS) ^g>/( 5)#0 ^)c57D/_G)<siy<syf? 

6iiy5hjjn&>& Q&fomry, /J)^)u_/qS)^7 <^6W<£(6]7000 G)06S7/_/lz_0/. 

iSlgSULj G<sij&>&j(ois)&) ^/$/5^0/5^fTY7. ^8>l<sSlcnjrh§i' &4 >&>ij4)§}\g$t 

drLpro&hiSlGV <s£l<sirT4>G)&>rTGirrl j|j)<off)z_Q<siv<syfl 6uy5hun&>& Q&gvgviud 
^0(5W^^)//)0Lb, 063)Z_L/L(5)L/ GuiTGU &)[£)(&, LL ^jGlM—GlU Gf^tj^ &ITGV 
^Gl]&IT<9 : SjGV)&j&, <5SW(SfiLLf7/j. £g)063T (LpGVLL, £g )0 j|j) 6 tf)/_ (3)61/6yf)<^ 67^637 

&ITGV < z ^GlJc3>n<9 : &jGlS)&jlLILb, j§)0 £?6tf)Z_#6yf)63T &UGV ^GU&n&SjGin&jlLI LL 

(Lp0/700/. G^Gufl L/00/ GV)LDGV &ilT[JLb Q&GWjr)l ^)0/i)Z_//i) 
Gl)[J&jGlS)&j&> «(5WcsS)l(P, ^/S)<si5?0 /^g/ G^GlfluSlGfiT (361/c£06tf)0 f$p&HTlj. 

lS^UljgSIg^ 1849 &>Gm&&)Gvruuj-, g£giT\uS}g$t Ggu&ld Qpiruj-&(&, 196000 

Gfi)LDGO<EF>GYT. £g)#j/D0 (LpGVT, iSl&GlJLb ^§))&U L^&LDnGZT ^GYTGlj Gj)GKTJT)l 
<5fiW<sffl/_U L/L 00700/. lSl®5) IHG1J UD LJ [JUL^GSlLJ LL GJfD&>(3)GlS)rDLU 
GpGisrforr^^ 0/7W G^GifluSlm GGu&S)GV)&j&, &>Gm&>£)L^i_rrrj&>Gh. urrm^GSuSlGisr 
^gytgii Q/5A7^_c^0l/ u&)&jmi5)ijLb gvldgv&gu gS^ll (^G^fOGurr^Gi/LD, 

lSI^UlJgSIg^ Q/5A7^_c^0L/ U^^miSlfJLb GV)LDGV&Gn 6 )? 0 Zi) 

^&d&>LDn&Gl]Lb ^) 0 / 5 ^ 0 /. 

^gstitgo, iSl^lu-j G&rr&)Gis)G!mi5lGvr ^ 0L/ uGV)i_Gmu, G$GmGiiGrflu5]G)5](^rh&>l 
L-l ) L6)&(g > & Q^rr(oW( 5 )(Siy/ 5 ^) 0 / 5 ^ 0 / 0//j)Lj/j)z_00c£c£0A70zi). ^rbGurr^j, 

£g)63)06$/_ @)rr)r$&j (LpiurbS G^mGuiurr^ £g)0/5#0/. 
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3.^iusij^^I<so 


l51<s£Uli &,m ^ujaSlrxaj, Quijmrrrjil- &G>urT&rT6VLl- (yfSarr) (Jean 
Bernard Leon Foucault, 1819-1868) Grmtr) LSlCo)rr(GTj&T nj m * fi^i GSl(Gjj 

(g^itgs?Ili51gw £_&5<5]S)(omu prTupifilQ^p^rTrf. 

L^G&rr, iSlgSllL/oSlGM ^UJGV)G1J£ ^(LpoSl, &jlTGfi)] L£> 6£0 ^UJ(51S)6U 

GmrbQ&rTGmi—rrrt. uGV&&&rT&$rr)(3) u$Gvrr&, ^JGUfj ijgmti^ rrsi/0/ 

c ^GmGmnup GpGMGTnrou uujGmu(^)^^Gmrrp~. GpGufl (Lp^GV ^GmGmnupmujs 1 
Q &mrn ffi)i_ fh&>L ^/fi)(oi5?0 /^g/ (°£j A7(5w/_ [tgu grf &> GttTGttrmjp uSl^m Gldgo 
6fi)cLp rh&>i u^LKStSliauL/L®, §>\GS)ij (Qttrnflm Gldgv ®S)(LpLDrrjru 

^)/(off>LD0@0/50ATT7. 


!j(smi_ rroj 0 / ^GmGmuupmuj Ggu&ldit&c 9 : ^LpGVimuLip Q^iuGu^rr^ 
<57S)(M£&tf&Q&rT(5nG(5i]rTLjD. GflGYT&QanGifl (Lp^GV ^GmGmrrLspuSlm Gldgo 
oSlcLp rh&fi , ^rjGffiri—iTGijm&j GurB^Gmi—Gu^rb^Grr, &GmGmrTup &ipGtr) &Lp mjr)i , 

rh&rr rh&)i GpGuflGimu&j S^GnrruSlGV GGuQforTQ^ £g)z_0@<sb (sfilLp&Gl&iuiLiLjD. 

&GmGmnup logoi ljd Ggu&lJd Q^fflp^^p^uLspiunGO, S^mrruSlGO GpGufl 
QSl(Lpm ^jijGm® i _ ihj&Gufl ggt Q&>rTG$)GOGS\GS\(n) iF>&>L GpGifluSlGvr Ggu&5)Gts)£& 

&6m&£) l_(LpLSpiH LJD. 


uG&rr &>(m ^H ) ujgs)Gi]8 d 00ldz_j 0 0)0/_bu# Q&uj^nrf. gpguQguuq^ (LpGmnQiLjUD 


g-_ _ 

L, >*> : 



&j(oftr ^lugSIgoild, g>nm 
uuj(3mu(^)^^aj Q&n&>GG)m 
^gv)ldul51gvilJd &)n5)&i] 

LDrrrbrr)rEJ&m(5rTc9 : Q&iLJdDiTrf. 

1862-go ^guij g^gi fkiSlm 
Ggij&£GV)£, GflGvrnup&tg, 

185,000 GmDGV&Gnrr&S, 

&Gm&£)L^L_IT[j. 

Giimrr ^//zJ)/5@0/5^ ^ujgSIgvt 
LSpill UGS)L _ u51g0, ^I&iJGgII 
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(spsifhiShsk Ggu&ld 


l£)&& &rfliurTGvr^rr&Gi] ld, &j(&G)S)iLiLDrTG$r&)rT&>Gi]Lb £g) 0 / 5 #? 0 /. G)r 5 ms)-&>(& > 

1000 GG)LDGV&>Gn G^^GlD (oSl^^UJfT^li) £g)0 &>&>&> < 9h_@/i) <5T(5Vrjr)l ®S)((thj 
(GTjiTGvTl&Gn pLbLSlstirrj-. 

L^G&iTGfilGvr ^ujgiSIgv LDrbQrorTQTj /5<o3T mLDiLjLb ^)0/5^0/. GpGrfluSlGvr 
GgU< 3>4)G1S)&)4> &>Gm&&ll—, Q(S17 0g)/ 77T ^(STTGl/^^Dm ^GUfj U lLK5VrU@££ 

G&jGV)Gu <^(rij&>&>(5fi)6V(ois)(5V. mGV)6V&@Gmj]^&(Gri)m G^gv*guu5](T)&&>g$gvgv>6V. 
l^G&it 66 ^LSj-&(^&@(5n<srTrT&G(Si] G£Grfl&>&&dij&Gir)GYT gS&& Q^lli^i 

^LLJGV)GU /5Z_d5^)<S377T77. 

^fpGurr^i GpGrfhfilGvr Ggu&>4>gis)&) ^gmt^SiQigu^j ^ujGua&}$rb(&j ^guGgitGili 
LLI LDIT&) ^u5l fhjT)l. ^Uipil^m GULjS) ILUT& LDL^(^) LDGVGVIT^J, Z_5)/£ 

Quuq^lL&>( srfl(5vr Guy5hurT& g^gt, flGiniLi gS&& Q&uj&jjLb ^^gvt Ggu&>S)GV)^& 

^GMr^S)l^(LpiII-lLILJD GTGZTU&i] G^GYTrhjS)UJ^J. 


5-10 GVLDGV 0/777"zi) £g) <oZD Z_G) (517 Gufllfil GV GfilGn&Q&ITGrfl gS^S®# 

Q&GVI&& GguG mfh) ll GTGvrrr)nGO, &>rTir)iiS\m GuyShurr^ ldl_@G?ld G^GiflGmu 
gS&&G)&IU&)I ^ILimGU r3l_^^(LpL(J-lLjLb. 5 GDLDGV ^&GV(LpGYTGYT 
firjQpm^Lq-Ginuju uiuGwuCti&^GzrrrGVim, ^GmGwrrrflGV GpGrfhiSlGvr 
Ggu< 5>4 )Gis)&) 4> &Gmi—r$uj(LpLq_ujrr£F>i. firflGsr ^Lp&j&^GV GiSlGYT&Q&rTGiifl 
mGvrnrh&fiGfilQLb. 


L^G&IT 0(o^)/t)/5^ Q^rrGVGVGl]&(G^&&)GV>I—GuJ G£GlflGlS)LU gS&S 1 Q&UJgb^rTGV, 
^GUfJUGV c^GmGWsfrpGVlLb G^GffUlSlGGT GGU<EF>&jGti)&j(3) &>Gm&&) l—(LpUj-[5£&iJ. 

^/Sl/0(o5)/_ LU &rTGV&>§))GV GpGrflGVHLIU Urbn$hu G)S)(GTj(GTjrTGftT ^^gS\GU ^)([«@ 

GSl^LDUm GU ITGYT g)0/5^(S?57. @}GV[j~ G£Gvfl gjJ&GrT&GniTGV (pafticle 

theory) ^ssrgil wail ST&ssnoSsflssrrT. LD fhrni uj ffisvrr s^eifl <jyfflr>su<9;sn7T<si) 
(wave theory) <3j,G$rg] GTGfir Gurr&^&j&iGtirrr. (^gdgu ^uGmuyGV ^gdgv^ 

G&>m^urn^GV)i—Guj Qu^murrGVrrGGGrmj g£lji_i&> Q&rTGmi—Gtrij. 

^GWTTGV, GpGiffj 3y&>GfT&>GrT[TGV ^GlST&j] GTGMJ7)I GU IT&d&>&)GU rj&GmTGV ^j&>GG)G$T 
(Lp(Lp&>IT&> GpULj&Q&rTGrTGrT ^LUGVGfi)<GOGV)GV. 
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(spsifhiShsk Ggu&ld 


Gc uuj _, gasyfl &rrrr)6V)rr)5fi)i—g> ^smstfrrrflsv Qsu^ldu^ 
G)&6v£)rQgi]. ul)_, (spsrfhiSlffir Gsu&rn ^swsrff/ld) 

@( omroiL/Lb . 

1853-gv, l^G&it (j>£(5iifl &>&>£}) (omrj&j 8>6m6m?rfl(50 umu&Q&uj&i], StLogviud 

(Lp<5TS)tr)<5TS)UJLJ U UJ&tfU ($)&)&} (oVT IT[j. ^J8)5W ^U^LJ U5V)I—US)(5V 
(g<s)ifhi51(o$r (S(5ij&£<oG)&j& <3>6m4>&\i^L—nrj. &)6m5tffitf)<5V gasyf? tiSssr Ggu&ld, 
&rrrr)rr5)6V gasyfl Q&GVGVnb ^r/wS)(si) (yy^rnrii urh]&rr&> £g) 0/5 £?£*/. 

$l&j<sisrrT60 ^(oV)(5V&G&nL_u it® &)irm &rfULirT&&j G^rr^n^uj^i. (ajro^^^roiu 
50 ^(SMrQl^isr^^^u LSl<ovr(5vrrj~, ga<sy fl &50 &LDiurhi&5rfl(5V ^j^5rrrr^5ijLJD, @5V 

&LDUJrE]&>(51tfl60 ^3j(oG)(5VUJrT&(51]Lb [t if_/50/ Q8>IT<SrT&) !T)&jl 67WL/0/ Lj if) figg]. 


&irrhrr$(o6]cT)rK&)i LDrbG)rr)rT(i 5 (spsuf) 



n* Vi ct 


^sirarfpfc QfliluTiir ^ofldtaA) 


^T( 5 ) 0 <si/zi) G)urr(r^(srr (transparent 
medium) (oil ySJ LUIT<9>, GptSlfl 

Q^GVGVimQurrfLp^i, ^/^tsfsr 

urrm&j su&DsnSlfo^j. <^)8)5$)5(ir 

(jgsifi <sfl(5v&6V (refraction) &tw)/ 

^(ois)Lp&>£)GrDrTLb. Gu^DsnLLjm ^gvsv^j 
o5)(5D(gz_b ^uG)urT(t])<sifl(ffir 

aShsv&sv (&,r]$hdL^mi—u (refractive 

index) G)U ITT) I £ &)&}!. 51D5V&5V 

(&,rr5)id® ^&d&LDiT8, ^(rijp^rTsv, 

(spsrfl QLD&jjGilrr&>8- Q&gvgviud. 


5^51 fl 8)(5m(5MTlf}(5TT (5U Lj5)LLHT8> 

(s3)(5vrrTui-&(g ) 140,000 5 G)ld 5V Gtsu&Si&dsv G)&(50&)rQ&i]. &>(rmmsfm ijgS\ z_ 
&(5m(5mrTLSj-&(g > 5 iS)gV 8>5V (g^rfihd® ^§^&ud. ^m&iurrsv, gasyfl 
&(5m(5mrTLSj-u5)(5vr <su yShu it& <s£\mmq-4>(g) 125,000 5mD5V Ggij&&)&?)(& 
Q&GV&jrDG}]. (5VK51J !J8)5d £)(&, (diamond) &(5m(5miTL()-(5G)LIJ (S)$)z_c£<9h-/_ 
oSsDc^a; oGI&luitgo . 5(S)5uijf,^im 5uySlujrr& (spGrfhiSl&ir 

GgU&LL Qpmsj- c£0 71,000 5V)LD5V&5YTrT8>& (&,5(S)T)&\rr)6)l. 

Lj ) G&rT5G)5U Ufi)U5V sfl(^((5T)rT6vTl&6rT £g)/5^5 ^fJiriLI^^) ll3)(5V 


24 




(spsifhiShsk Ggu&ld 


FT-(lj)l I I ' I GST IT. ^GUlj&GltflGV (gjfjfilLJ Z_S)Z _GUrj 

^jQmrfl^-Q^ijmrTGsfhu gS1(g^(g^ttgs?1 ^gvuijlL 

j^urTGimiTUD (omD&G&Gv&ttr (Albert Abraham 

Michaelson, 1852 - 1931 ) ^$ysimrj. 

^]<oUlj 1878- LL &>GST ^ UJGS)GlJ&j 

G)£rTi—rEi£)6$rnrj. l^G^ttgSIgst Gfil^(LpGS)rr)&>GS)m4) 
^(LpGlSl, ^GSTTTGV ^GS)TF>g£} ^JGOgSUlI LDU&&) 

8)<5$t ^lljgdgu^ Q&uj&urrj. l^G&it StLogviud 

«swswf7^_(5i5)iL/u uiligstu (£)&>$ (^6rr)4>&>6^mij ^iej^gv^^gv 1/40 l/(5V0 
Gtf&jm g£)gv&<9 : G)<9 : uj& 1 i, &>Gm&>§>)GV <oT(b)&j&i]& G)c^rr(5W^_0/5^A7^r. ga0 

^//570(5D^^)(ob 1/40 Z_//5/0 GTGSTUGS)^ ^GYTLJU^J iJH&Gijm &UJ-GSTmn&> 



<U,itujL sr .11 
(1852-1931) 


< oVld&G&go&gvt 5~^fhj(^(svrhj^(sh &}!Trj4)$fb(g)&> ^gs)ijuS)gd GpGrflGmu GfilGV&tf 
Q&ujSdQTjp^rrrj. ^gutj 1879m ^Gm®, G^GrfhiSlGsr Ggu^^gs)^ Qt^ttls)-^^ 
186,355 GV)LDG0&Grrn&& &gsst&§^ L—i^Q^rb^rrij. (g)0/ <40, 75 

Gfi)LDG0<EF>GYT GS&)Qm lSIgV&UJTT3> ^)0/5^0/. *3jGl]lj &)GST fliW®Z_5)i^-L/Z_S)4)0 

1907m GprruGV urf)& Qurbrorrij. gSI^^ttgst^^g^ GpnuGV 

urfl&r Quforo (Lp^o; ^G)mrfl4>&[j ^]giiGij^guttij. 


Gmm&G&GO&Gvr lQ^g^ll ^jGVoShumnGsr (LpGmriouSlGV, njjLGumnGsr ^q^gS] 
^GV)mLJLI&GV)GrT& Q&ITGm® G^Gufkl^GST GGU&4)GV)&j&, (SiSWifflL 
o 7 0 ld /_9 <j37 it ij. <sp gu Qguitq^ (LpG^fDiLj m @)gv HfIgv ZXm£/£/5/c£<off)<SY7c# 
Q&uj&j], &)Gsr ^ujmGU rBi—^S^Gtirnrj. &>G8®SlGiLirTGi]m LSlgGhLjGym 
ri)m 4 )§)Uuuii}_, mG&GV&(§Gmr)i&>GV)GrTc& G^rjpQ^Q&j&iJLb (Lpiurr)@) 

Q&uj&inrj. ^GUfj ^[EirhJGsrm Q&ujS}) 0c4# Ggugsstl^uj ^Gu&hum 
^jGOGVGV. ^UJGU&4)&dGGV(3lLI ^(5170^0 £f)/£0 ^ (LpGS)[OLlSlGV U^GV^iGT^m 
Gfi\Gn&>&nv&>((SfT ) m S)gs)I—^^)(t^t5^gst. ^jGuij ^igogSIuj mu gw (LpGV)rr)ii 5 )GV &>g$t 
^ujGii # G&n^G&GvrGmij, Q^ugvgv &iiT!jrE]&Gis)Gn& Q&nGm® rf)mu,^iLjm 
urrrj&>&> GGUGm(£\m gjgstsii GTGmGsriflGsruij. &>g$t &Gm&(&}&Gn (^)GSTGS)im 
@lrr)n&> £g)0<£0/_b GTGmr)i rffGS)Gsr^^uij. 
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(spsifhiShsk Ggu&ld 


1923ld &66)Gurr[j<otfiLirr<5)SlGV (California) £g )0 ldssx zv&<oV)<sn&j 

£g)6 B)<siy ^Gmnii&Q&rrGmjiii 22 (o&LDSV&sn 0/7770^)<st) 

^mLD[K&>l ^)0/5^(^J7. (olDLD&G&GV&foVr 0<o3T (Lp^G^TITL^^m 

uiumu($)4)6}\uj<oiS)&> <ofih— iS)[j&>rT<3 : &j<ois)&)&) &>rj&,&h-LSj-iu 

<^<sn&(& ) &(ois)<on&) G &> rj i) G) &>(£)&>&> it rj. £g)<ss)<siv /iJssr <aS)<s 22 
(5V)LD60&><oirT Q<T>rr&D6V®S)(5Vim LK5iifl<9 : Q<9 : 6$rjir)i G)^rpujcT i &h.uj-Uj <s£\(srr&^&Grr 
£g)<otf)<SlV. 

&DLD&G&6V&6m tf^rrm 22 (oVLDGV&sn Grmtr) 

G&jrTfjuujLDrTsvr ^m^nGiiS? Q&rTGmrQ ^)0u^) ^<stf)z_u_/o5)<si)<otf)<si). *3j<oin&j&j 
&) 16V(5)51 ujLDrr&S) o$0/i)zj)<s3Tr/77. ^gty/5^5 ^^0/^0, (opcrfluSlttr 

G(su&> ^(snGii&iQrijLb j£]L^ULDrT&> ^)0c^0/i) 67W 2M&)£&>rrrT. ^ujq/<£ 

c9>0Q$c^<o5)<oY7" 6775/0 ^(^S)LI)4)&)fTGlJfT, ^gty/5<9? ^l—M&((5rij&&)mi_GuJ 2_6Y7W 
&TJij4)m3) ^rEj^GVrEj&Tsrr (stf^&j&^GV &i]6V®SlujLDn&&> &Gttr4>S>h^i—rnj. 
<5tlL@ u4>&>rhi$>m Q&nsmi— fripsyub i sswOT/rif G^GMGvrou 

uiumu($)4)6}\mrT[j. ^0/ LSl&><9 : @)rr)r$&) (Lp®s)tr)uS](SV (spsrflGmjj&j 
GiirrrkjS), urjS^usfil&j&i], ^mrraSlGV gx^vp/ swl 

Q(5UGuG( 5UT)I ^jl^rhJcTfSuflGV (^&&Q<9 : lLJUJ&&h-LSI-UJ&jrT& ^)0/5^0/. 

mLD&G&GV&tfsr &>m G&rT&>®s)mg>®s)(5rT4) §J)0/i)L/0 ^)0/i)/_/# 

Q&uj&jrrrr. 1927 ll jjsw®, ga0 <@5)<s377n<j_c£0 186,295 (o&LDGV&Gh 
<oT6vru&i] &)Um <5jrD&(&><oir)rDUJ &rfhurT(5vr <5T(5mr)i (Lp^_o/ Q^uh^mj. 

(g)0/ <sfi\mniq-4>(& > 13 (oidldgv stf&jGLD uSlsv&iurT&Sj G^msmn^hu^i. 

mLv&G&dv&tm ^ ljQ u ll ^) 0 l/^) ^gvi—lliqSIgvgvkgo. Gpsufl 

c TmpnSlm gii yShu u&> ^^iui^mQurrfLp& ) i, gasyfl G(M&&@(oVfD(5£lfb(&) 

2_L^L/@<£)/7)0/. (5jG)6$r®fl6V &j IT ff) f]fy (oifT (5)S)(5V&6V 0//5)//S > (5) L/5)c^<£ 0<otf)/£)<Sl/. 

(S^Gif\uS](Sm ^6m(oV)LDLLirT6Sr, ^S^&UL^&LDITGVr (3<S17c90<Stf)0c£ c^(oW/_/t5)uJ 

G<5iJ(^®QLD<5$rrorT6V, ^0 Q<si//D//j)/_0^)65T Giiy5hurr&&) &>rrm 

Q&GVittcT, G<siV(sm(5)zi). 

GrrrTLDQ^Lb urrirLsSiLiLb gasyflo?#^# 1 o3(SwQ<si/<syflaS6b ^rrmLirr^j, ^rhj&Girr 
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(spsifhiShsk Ggu&ld 


^lusyasmsrr /5/_d£^) <53777. sfilsisrQsusfi Qfiijrr) rfili—&)$£)(&, rfiarjTTsvrgu. 
^svrrrsv, ^surjam ^uGLurrauuQ^&^uj ^srra^Lb GarrL_un@a(srijLb, 

&(T1j(oB&>(<SfT ) Lb J^JL^ULOrT# ^jSVSVlTS(S)LDLU ITSV, ^JSU fjaSYTnSV SpSlflufisKT 

Gsuapsm&j# #rFhurTaa asmaS)i—(Lpuj-iusfisvs(S)sv. 

iSlefiiLj, L^Garr, sv)maGa(&#smpajasn ^ujsijasfisv ^sv&jsfili—jTjjL^umrTStir 
( LpsinrD&siSKSYTLJ u iLi mu Ch) a&) musviLb, ^sufiam s^sfisSam# amprfim 
suL^liLura^^rrm Q#svia&}mrr. mmaGasvam aroGurrai n^L^umum 
(Lpmroamsnu u iu mu ($&)&)), spsrfhfilsm Gsua^ma, G)surb[fii—&)&l)sv 

(LpLurbtd&j&irTrj. 

^surj gd0 ^ma (&,LprT(ois)Luu uujmu(^#,^mmj. ^#>m 
&rbrr)(sn(oV)(5)jiLiLb ^suij aisvsfimmrraa asmaS) L^uj_(r^[ 5 ^rTrj. c^Lpnufisfin^rh^i 
ampmro (Lp(Lg#>na $#>&), G\surpiifii—4>sis)#> smi__ rra&)mrrrf. ^amusuGsYT 

&6m6mrTLSj-&><oG)(5rT <S3)(S1V<^0/, (LpmmilW LSlmmiLDITa SpSllflsmU sfi##G)#lLl&jl, 
10 sv)lds v &tirrjS)&))rb(g)& G)#sosviLbuu)- ^<oG)LD£&>rrrj. ^ujmsua, 

^)0/i)Z_/^ ^)0/i)/_/# Q&uj&jj G#arfl^^,urj. sjroa^mroiu 

^m sunrp r$rrsrr (j^jpi&lsumrr #>m ^lljsij# G#rr#,mmamsrT# Q#uj#>i 
Q&nsmLSj-tVjp^rrrf. ^jsurf ^-^sfiiurrsnijam ^surj ansv&)&}rb(#)U z_S)/£0zi) 
^}[ij&) ^ujGijamsrr^ 1933ld jjiswg), spsfiuSlm Gsua&jm&j 

sfimrruj-a^ 186,271 mmsva surra ^rfisfl&j&>mrj. ^ai sfilmm^a^ 11 
1/2 mmsoasrr stfa>m (a^mrosurraa, G#>nmrfiiuajj. 

(mmaGasvam (g) mQ mrrmjr)im <asmi—rfir$&jrrrj. spsfimuj, ^y§^a 
sfisvasv (Ojffiidmmma Qarrsmi— msuijm Gurrmrosutprfim suL^kurra# 
QasviaaiLbGurrai, ^n^rrmsuu Gurrsv canruS)iu ^jmsv fisrrm Qarrsmi_ 
spsrfl, Ssuljl[ Gurrmrr) ^gy ^)a ^msv r^sum Qarrsmu_ s^srrlmuj o5)z_, 
^S^amna susmsrr&lrr)#}]. (a^mro^a, ^msv fisrrm Qansmi— spsiifl 
Qmgti surra# Q#so&)rr)#ij. ^mrrso, Glsuforfii—#>^sv stsvsvit spsifliLjm spGrj 
Gsua&jS^so ajrrGm G)#svsvGsusm($)Lb? ) 
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4. iSlrju(<Z])&(i£ib <sp<orfl ^<mr($i<5>(<ofi)Lb 


@]uQurr(Lpgi 

c^(oWf_/y5)/fig/(5)Sf-l. 

^r$lG(SU[TLD. 


njlTUD G^GlflllSlGtiT GgU&&} Gifted? &tf<S 0 <s 6 hlJ LDIT&& 

_ uLSj-iu itgv, iSlrru^&^^^u urr)fr $) fflsv Q&uj^&morT 


L^LSJuSl^c^rh^i Gjp&tdjGVtpiu 238,867 GVLDGV&Grr Q^itg^gvgSIgv 

^)(fija£)nr)&i]' &rhffi[T6GTl(5)S)(rijrh&>i lj^lSIgithli <siy/5<5<o3)z_<siY<5/r)0 G^Gifl gtg vGUGrrGij 
Gpum <oT@<50/<£ G)&iU(5YrS)rr)^J? 1 1/4 @S)<5$rmj)-&(5n g>rrm. 


6jd(77j (1)GUG5)GYT, GjGdjlT 

<3i IT £T (ofiftT &j &j ITGl), GT GftTff) IT G Udil 

g>0 r3U(5rr LDGmrnrh&ji 

GurT^GLDLurrmrTGV, &>m 

<sfil(5VTrru)-&(5iflGV 

U[T^U(S\G£G1 fl 1 1/4 

Qr5iTLS)-&(6)rij&(§u L5}nr)G& 

pmmLD <surh&)l <J)/(off)/_fL/zi). 
^J^g^tugc, 1 1/4 Qr5rTUj-&(5n 
ojmrr /5/_o<£0 
LDmrr)f5^G^ QdufhurTLDGV 



yu5)u5?s^0/6^/ (^rfhum (^flllM U|)jp ffjfc$lpfltfl(!jjb$| y,[flllM 
93,000,000 smLDGV&m ®lflf)l_GlU giiTSIT pjli 

Q^nmGVoSlGV 

(d^rfliuGoflGM GpGufl L^uSlsmu gu p^6 $)i^gu&}£)(§ 8 r£lu5)i_uD 19 

^&)/7)0/. GTGftT fT) ITGU&i] 6£0 pUGU [fllLIGm LD GS)fOfhdjlGlJ IT(dj LD IT GOT IT GO, 

8 1/3 rflu51i—rEJ&(GY£&(§u L5)rr)G& /5LD<£0<5 Q^rfliuGu^m. L^uShiSlGvr 

&r hjr)i uurTG?ft&Hi 5 )Gvr §^0 ud,d, 4 ,^G) 5 l(^[ 3 ^j GT^rruu^^m GpGifl Gvrh&ji 

^/(o^D/_(Si/^/D0 16 r£lu5)i—rE]&Grr 38 ^0/i). ^gts)^Guj g>nm 

GrTrTLDQTfUD, GfihurTLpGlflGVr @ fT GlIT) GMT [El <EF> GS) GfT ^GMTH^Gm QgU GU Gg UT}I 
<£FLD ILI IhJd> Gffl GV ITLLJ /£0/ c^<oMTZ_/r5)/5^)0/5^rr fj. 
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(spsifhiShsk Ggu&ld 


S)rrsi/nrAj^(5Yf)G(5V l 6)&^ Q^rr^DGVGurr^r^j 

u^L^Gi—ir (Pluto). 

(^fliu^GfilqTjrh&ti, l^lSIgvililj Guitsv 

(ojriO&tQSvnQUj 40 ldl _/s/0 ^jrrr4,^)GV 

^^(otriTGO, rfhu gasyf? 
l^lSUiSIgm &rbjyiuurT(ois)&(oG)LLj& 

<oT@^^&Q&iT(5n((^Lb Gprr&jsm^Lj 

Guu(sv 40 ldl _ [Ri(&) Gr^rrih 

u^L^Gi—rr<o3<ovr ^fb^juurr^^^uj^ fbLd^J SUflDJULli) 

( &>jr)i 4>G&> anonym. 

gdsyfl l/(^/_LG/_™5)(53t frrojyiLJurT<oG)&(5V)uj&, &i—uu &>[£)(&, 11 ld^mB 

Gf^lJLD ^0LD. 


rBL^&^^rjrEi&isvTfLb L^LShiSloSlQ^r^^j l£1&> lS&>&> Q&>it(o1s)(5VqS)go 
^3J&)(ttrn6V, 6£<srfl GTmu&>®s)m4, Qc^rrsm® ^6urr)rjl6$r 

«(5W«£)l(J) Q(M(51lfluU®£&>(5VrTLb. 


gdsyfl jjsw(7J) tsTfovru&t] 6^0 ^swg) &rr(Sv4)§)l6V <sp<sifl uiusmuD Q&ujilill 

0/77J/_D/T0Z_b. 6^syf? (STSmU&tJ 2-<om(oV)LDu5)6V (oTfoiv<517(5^0/ 0/7A7LD? 

60 GiSh^rru^^^m^ Q^n&kri_^^j 6^0 rfliJ)h_Lb. 60 $\LSh—[hi&<o5)(SfT& 
Q&nsmi—gj §50 /_D(omF) Gf^ijld. ^(om&iunGV, 3600 <sfi\mmq-8>(ois)(SfT4> 
Q&rrsmi—g] ga0 ldsmB Gr^ijih. ga0 rBirsrflGO 24 ldgmB Gr^rrm GTmtpnGV, 
§d0 prrsrflGV 86,400 o5)<5377n^_c£<syi 6^0 <siy0z_^^)<sb 365.2422 

rbmL&sn. ^(om&iurTSV, §d0 <5iv0/_/_b 86,400 * 365.2422, ^^rrtsu^j 
31,556,926 <sSlmniq-&><oiS)(sn3> G)&HT(mrL-^j. 

§d0 <sfi)(ovrrTL()-ii5)60 (spcrfl 186,282.3959 (5V)LD60&<5rT G)^gvS)[o^j- 

1 <51/0/ Sj&))(oV, <sp<sifl 186,282.3959 * 31,556,926, ^^rrtsu^j 

5,878,499,776,000 (o&LDGV&sn Q&gvgvilJd. 1,000,000,000,000 (ztgvtu&iI 

s ^0 uj-rflsV(5)Shu(5vr (trillion) <5T6tiruu($)Lb. gd 0 6 £<syf) jjOTg) Grmugj] 6 
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(spsifhiSl<sk Qsu&hJd 


uj-rflGOGfliLKotr <mm(&&((o^&(& } <9 : &rr)Grr) 0 63) /p <si 7 rr^r^i. 

(^(^(^rr6tf&<5iifl<ofr 3>6m&>&)muiq-, 1 ^<5yfl uj/ 7<5W(5) yL/5)/z5)<si5)0/ji0/ 

&r5$!j(ov?l(oKr &}jTrj&j(oV)&>Lj Guitsv 25 lSIgvg^SIuj^ ldl®0 
0/)j)c£0/i). l^lSUiSIqS) 0/50/ cg0@/xgn/c£rg»<# Q&gogu &>£)(&) oSsmQsiysyfl 
of( 55^0 5 r5m^&>(5n {§)(3d5 (3<siVc$0^)<su ^(SUfj&Gh 

Q&sVGunGrr ^aShsm, ga0 gd<syfl jjtswg) &jjfij4)6is)3)4> &i_lju 3>[b(g) 
200,000 ^(5m@&><sh ^ 0 /_b. 

l/(<^l_(3z_™$)<53t &rbr)iu urr^^ubbsr c ^jni b&m&DGuu Guitsv 1600 
ldz_/s/0 §d0 gd<syf? ^(smuj-ttr ^irrrm ^0/_b. 

C^uQurr(Lp& ) i, pmb 0 / 77775 /^ssiotl/ /_/ rflrh 0 / (o) rrmmb> 

£F,iumjn&> (!])&>§>)G{Drub- 

L£L$c£0 L£$)c^ ^(Tf)S)GV g) 0 L/Z_/ 0 / 6^0 LDrhJ&(5VlT6tir r3Lb^^) fJLL. 

^)^to37 Quiurr ' ufjiTcb^LDu Q&smi—nrf) ' (Proxima Centauri). 

(g)0/ y ) L/5Mo5)0/7 ) 0/ 4.27 §d<syfl ^swgltssir ^gvgv^i 25 L^rfl^voShu^ 
(oV)LD60&><oirT Q&)rT(5$)(5V@tt6V £g)0c j>&\tT)3jJ. £g)<Stf)0(Sl9/_ ^Q^S)(SV (3(510/ <57/50 
rBL^&&)Sd!J(LpLb £g)(SU<Stf)<SU. 

LJIjrT&>@)LDrT Q<9 : (5Wf_A7Tffa5?(5l5?0/70/ ITylbmLD Gr5IT&&l (5170/i) gjfirf?, y/i5)^0 

siy/50/ G&rj<siJ&)£)(&, 4.27 ^Slro^J- L£/i$)f/5)<5i5)0/50/ 

m6mi—(5v4j&?)rb(&) 1 1/4 <s£\ <537/70 &><5ifl6V Gunujb G&^ld (^(sifhuum^, 
urrrrb^lLDrr Q<^(5m/_A7/f?[/5?(5)5?0/50/ ^ld^ld sup^mi—iu 4.27 ^(smQ&Grr 
£g)i§)<&, G&iuuQutsm^rQsiibnforrGV, urrrrb&LDrr Q&6mi_rrrP 
0/7(537 /5/_Dc^0 L/5 )c^ rr^CjhSl (5051)/<5YT<5YT /7/i) ^0/i). 

ffllLKoYV (Sirius) ^gty<ss) <53700/ pL^&bfS^rrriij&i&sxsn <si5)z_ l/ 5?000 g3<syfl 

2 _ (53) Z_U70/70/7). (g) 0 / L^Lfla5)(5l5)0/50/ 8.64 G^Gufl Q&>IT(oV)(5V(5£)6V 

g_(SY 7 W 0 /. (g) 0 / uijrrbSmrr Q&6mi_nrf)<oG)uj Gurrsv ^jrrsm® ld/_/sv 0 
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(spsifhiShsk Ggu&ld 


(j^ffluj^r (Orion) gtgwg^iis) LL6mi—60&jSd<55r (Lp&ffiiuLDrTsvr 

rbL^&SjSdrjrEi&GrflGO (q^gwjli '(oinijensv (Rigel) ^£ 0 zi). 6 g) 0 / @}rfhu65)6rvu 

Guugo 95 z_d/_/s/0 go Lj y u$u5]<s)5)(rfirh&)l ^]&)GW G)^ug5)gvgij 

815 Gpsrfl ^Gm®&>Gh ^0/_b. ^}3>65r gasyfl l^lSIg^ili go r$&>G5)L-Gi] &>[!)(&, 815 
61J(Tfjl—rEl&>(5YT ^(^LD. (off)£r®D<off)<oDL/ UlTfjSi & G pif) L^L—ITGO, G)5l (H) [h&>l 

njLb<ofi)LD (Sup&jtoini—iLiLb (spsrfl 'rfltf&nrjd}, S>) <su ujG 5r- gud rnfil ^ll 

(King Richard, the lion-hearted) , SiruGOG^ru^ ^) 0 / 5 ^ Guit^j 

G)(5u<siifl(SU[5^^rT^Lb. ^u31g5)ill, G5)rr^GViLL pm utju(GTj<9 : S)G5)&j<9 : G&rjpg) 
rBL^&gj&^rjLb &)iTG5r. 


-^v 



Uilr,- W*j Gii.r 


UMDClttJSlfl UOTLflDli) 


(^rfhuGm mrhjLim ugv 

rBL^&&>&drrrhJ&<sn GTtTD&^GVipiLi 

200-300 lS1gvg61 lligm 

rBi^&&>&drrrhj&(5ir)(5YT& Qairsmi— 
LLGmi_G04)GS)&)^ 
£777775^5 (off) <S1Y. ®jglG( S1Y 

' unGvG)<su(srfl llgwti—GOll , 

' l£IgO&) GgU &>rTGVrT&GY& 

(milky way galaxy) Grm^j 

^imLp&>&u u(^)S)fD^j. (g)0/ 

6^0 frLpGVlLL &&&[J&jG 5 )&jLJ 

Gumsinfo guui_(sulJd 

G)&rT6mi_&jn(g ) Lb. 


l^lS] urrsvQsiJsrfl LLGmi—GO^^\m g5)lliu^^\g5t ^q^^ug^lluSIgo 
^G0G5)G0. L^LUlLjLb, L^L^klSl g6I 0 [£&}] ff)LD c^toWc &(GrF,&(& ) £ G)^G5TU(^)LL 
rBL^&^^rjrEl&iSVTfLL LLGMTI__GO ft&l (offT IK ®(off) LLILI&&)g6) 0/50/ 0Coff)/D^^/-J/—^/i) 

25,000 <5p<olfl ^GmQ&GTT Q&>UG5)G0 gS\G0 ^0c££)<off77£)(offT. LD(off5rZ_(a)^^)(off7 
/5@ (5)9(5)5)0/50/ /5/-Dc^0 GTGOGSl^ GpGufhLjLL Q &,GWU (£) GuG&> <^G0G5)G0. 
6TG)65r65rrorT60, r5LL&>£)G5)i—u5)G0 ^gy^toWL, ^)0 sml_ gij&GrT (y)L-L—riu&>(5rr 
QLL&i&xEFn-L—L IEiGf)G5)GTTLJ GuiTGO LOGIT) T)S)^J SjG) U (offff7/_^_0c^^)(Sff7/Q (offT. 


31 




(spsifhiShsk Ggu&ld 


Gijid\_Gujd ^(ovxsv&sh (Radio Waves) ldl^Q^Gld $j[B& Gldd>4> 

^Fn I * / Oil &, (oD (SYT&i &il (oft)(oYT& i&)l 4> Col D IT(oT5T(lj), ff) ID (oD ID <517/5^7><o5)Z LU D> DD I (j ILJ (oDGU. 

&jf£)<9 : LD lLJ&j&))6V U)SMLSU^fi¥ /5@ miDlUD^oSlCf^DPtl [BIT LD QujT)IID 

Grjuj-GiLiD ^<DDGVDm, <5j[r)&(&j<oV)[r)UJ 25,000 (Lpm 

G)si/(5yfl/_j/_j@^^/_JL/L/_(oT)(5i/. (g)0/ LD&sfljBfoin [Brr&rf&LD ^<oV)i—sup [£)(&, ld 

( Lp[B(oV)[BlLJ &rT6VLDIT(& > Lb. 

urrGvQsusrf] zx<swz_<si;d 5 ^)(S 37 (Lp(L£ 00 / c^c^QTQy 100,000 ga<syfl 

^0/i). ^)^(o37 ^tj&i&jLD DTDDDdQGUDDD)ITGV, £0^) IJ(5vTj <s6) (ITj [B&}J L£LZ$)c40 I 
1/4 o5?(5^Tr^_c^(syf?(5l) siy/50/ (5 <f0ld gasyfisifc#*, z_d< 5W/_<5D0<stf)0 (Lp(Lg&>rr&>4> 
c mi_rh&ji Q&svsv 100,000 <5t@<00/c4 Q&irsnisrijLb. 


GlDGVlID Q&IT6V(5VLjGurT6VrrT6V, ^}[B3? iSllJU^&^&dGV [BLb UIT60G)<olJ(51lfl 


LD<oir$ri _ (oVll LDLL($)iD&>iT®snT? 

LDGfflSTl _ (5VmJ&>(oiT <5370 <537. 



g_sir®| GmmMsSt aj^juLii 


[)(gg7g)/zi) ug^doduSIijdddtdddddd 
(j£)(51JrOT)l(5rT U<5V LD(5mi—(5VrTU&>(5rT 
Z_/m5bG)(S17(5yfl ZX(5WZ_ (51)0(53)0 

o5)/_c# &n$)[BrT(ffir(oV)(5)j. ffhsv 

lSIdU (o! U [fl&) /T<537"<S3)(S17. 0LD<£0 

&_(sn(5YT 6^0 Qurfhu 

LDGfflSTl _ (oOLD ' ^^(oMTITj^G [JDlSl _ D 

(Andromeda) <57(o37z_/^rr0/i). 

IB<o$rrDrT& £g)0<swz_ 

GLD<T(LpL^L_L$6V<svrr8) ^jrjsyu 

QurT(Lp§))6V [B LT LD IT GO ^<53)0 

6^0 L/tofffl Z_/Z_/7750 /£)/_£ 61) 

Guitsv, ^6mLSj-GrjiTLfiL—rT 

[BL-&3j&))rj& c9h_LZ_0SS)(53T 

^([bS)G(5vGuj cmrT^mQpuj-LLiLb. 

[BIT ID Q(3UT)imJD(5MrD(5rTD(TV 

UDDDD&r^LT)_LUGU[hjinim l£\&> l£}&>4) 

Qd,D(P5)(jO(3UDDDD ) I (j^DiGgII ^(gfLD. 
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^JB^GpQlILI 


w LSj- Q \j it lS z_ it 
L^uSJuSlstilQTjrB&i] 2,300,000 
<sp sifl uj rr sw @ ^ w 
G)&jiT(oV)(5V(5£l6V 

^31, w Lij- Q \j n lS z_ it 
ld sw 

(51/0/i) (5p(5rfl&&Sd(j&,(srT 

2,300,000 ^(5W(5)c^(gY5^0L/ 

LSlfotrsvrij&jrTttr L^LSlsmu 

(oV [})&)(5fi)L _ LLj LD. £g)/50 

<sp6lfl, /5<SlSW LD(5lfi\3)[j&>(stf)m 
&> n (5V&) $[b(g) (LpsifriovrGrT 

LD SW f_ (5D ® <5l57 0 ft 0/ 

ffi<5nUDlJi)ll$($&&c9h-UI-lU(oG)(Sl]. 

^j&&LDUjS)&d6V, L^uShlSlsV 

Gldldul^I— 


0 (517 63775/ c^OT 


ST (o37 LJ (o5)(aU 


^Ul3lf)4>3> ft/TL^S V (LpGDGYT 
(Sumrj^S ^§))&>iJ)l6V6Vn&>, ft/7W0 &n60&><oh, c^jtiiSIlu (L/D0/0 G)^/76W/_ 

@)LburT6m(5rff (chimpanzee) 0/775/0(S3)(OTL/ GuiTGV 2_0S17LD G)<Sf7SM/_ 

®§6urrn&)&>(SfTrT&>4) ^,um £g)0ftSS)0<£0zi). 


^(5WL9_G/r/7L^/_rr<o/y)(5i7^ ^rrc5Mr/^_u_//i) usd LDsmisvrEj&tsrr ^0<£<©S57ft)63T. 
l£)&lj Qurfluj, j7j] L—U ld it (5$r Q^/tssisd GnjiraS) Gemma Q&rrGm® 
0/y/D fr)i4>&> 6wr& & am, urfruGV lSIgvqSUlksw G^GifhurrGMr^^Grr Q^itg^gogiSIgv 

2_6Y7W LDGWTl _ GVfRI^GTXSTTT) c9>/TSMT(Lp/^_ U_/LD. 

1963ld ^sw@, <si3(0(0/7<offflc^<syr ' &G<si](srvnrj(5YV (quasars) 

GTGmjDI ^<oG)Lp&&>LJU®Lb, r5L-&&j5}) IjrEl&GVGYTLJ GuiTGiVT) S17/rgf)/SPc5 
<5V(5YV &}]&>&(oV) (5YT& Z_5)^_#0<S377j. £g)ft0 &>G<SV(5YVIT[j&>(5YT ^6MT6V) LD LlSl 6V 

LD6mi—(5VrEj&>G(sn ^0/i). £g)<si/ tpnSlm t>(j}6V)ldujud GpGiifl ldili ldit & 

^)0L7L/0 ITGVlLb , ^j6V)6V lSI&>4) (dITjIT 6V)6V6£l6l) ^)0L7L/0/TgU/LD, pLDLDITGV 
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gv)ldujfei&>gg)giftGuj unij&>&> (Lpiq-Qtp&ji. 





£> G gusto ft ij&>®s)m qS)/_<^ 

(o)dT)FTGfi)GVGU FTG&T LDGftftTL _ G\) [Kl GBGTF 

gj^jll &>rr)GurTgi] 

C SOTLffJ) UJ LJ U L _ G&I GO <o5) GV . 

zj5)c^ ^(fh&yfTG^LDuSlGpimm 

& G GU GYV FT [T <3h-L 


1,000,000,000 G^Gifl 

^GmQ&Grr Q^itgidgvgiSIgv 

i>-GYTGYT&}]. ^GVfhfl$G)5]cn)[hdT ) l 

guqtjlJd GpGrfl&Sdij&Gn, l^uSUiSIgv 


G£FGtfS)l 


(single¬ 


cell organisms) ldlLQGld 


GUFTLpfig, 3UTGV^^)GV 

QGUGrrl U U (£}&)&, U U L^I^GV) Gil. 


y,L^ GU G$) IT ifil GV ILC) FTG$T QlDIT^ fTIJ^^GV, gOpS^Gi) ?LpG$TT)l 
L//5/0 GjiTrTpmp, LSlQ^^rkj^Grr, uromGii&GrT, mGvfl^rr&GrT l^lSUiSIgv 
G&)Ftg5tf$Ul] &rrGVdF,§)l{£)(&) (LpmmGtj ^i_fb^j, l^lSUiSIgtf rff gvuu(&>§))g$)uj 
Gfbit^S) guj ^^rzi)z_5)^^)0c^0zi). 9/10 ufej(&, &jnij4)G!S)&)4> &L-r5d£ 

&LDUJUD, L^uShlSlGV GVU—GmFT&FTFj&GfT (dinOSaUTS) GUFTLp^ &FTGVLDIT& 

£g)0/5^)0c£(gzi). 96 &&)Gfi&)Lb &L\\FJIS) &>l^ri)3)GuFT& l ]3)FTGW l^uSUiSIgv 

LDG 5 ?l&)Gfi)GtfrU GuFTGTFPT) 2 _uS) rflGtiTFEJ&GYT G&> FT GftTIT)l GU^> FT) &> FT GTF (L_pd£GV 

^nfl^rfil&GYT G^rr(5^7/)j)fiS)0c^0z_b. 


^jGG)GV GTGVGVlTLb lSI&> FTG$)LDu51 GV 2 _GYTGYT &,GgUGYVITGIDFTLJ U FT)nfllLIdTjJ . 

Q dr, ftgv) GV^/Frr^ dkGGiiGYVrnj&Grr 10-50 lSIgvg^ujgtf GpGifl ^gmtQ&gyf 

&LfTrjd5&drb(dT > Lb ^LJUITFr)UL^L—GV)GV. (^jGDGU Q GU Gllfl LJ U (J) ^0/ LD G^Gllfl L^LlG 
G^rr<5wniiGij<T>rh(dT>iJD (LpmmGij ^ssr uiuGmd5GV)d£d5 G)^A7/_/5yS)uS)0^0Lb. 

Solar System GTGtiTjr)l ^GG)Lp&>&>LJU(B)Lb (tF^rfhu (&,($)LbULb 
G^rr<5wniiGiJ<T>rh(dT>iJD (LpGmGzrGrr, uir&^&^Lb Gldgvftgm &ifTrjd5GV)d£&> 
c^z_/5^)0^0/_b. 
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pLD&il LJrTUiGTj&Lb GTmuaj] <oT&j£(oV)6QT QuffkjJ^J <oT<o$rU&i] (^uGurr(Lp& ? l 
&rr)Grr) i_i<s^mrrS\ir)^j ^GV(SV<surr? l^lSIuSIgvt qjl^L—^ $(£)(&, <sn r$nm 
unij&(§mQuiT(Lp&i], <sp<sifl ^LUGVrrGijtoin&uSlGV ^gy^) Qsu &>ldit&<9 : 

G)&6v£)rD&i]. ^(ovrrrsv, l^lSIuSIs^Iq^^^j QsusrfluuL^G, 

(Lp(Lp(oS)LDLUIT6F>LJ ULT[j4> (3)11)0)UU(Lp^J, §d(Syfl L&3> L$&> QID3)](SULT3> £m[f[h&>l 
G&6V(5ij®n&)U Guit( 5V&) G&msmjriim. 

&n&jrrrT6mLDrT&,, §d£flz_^SS)<s$ 0 / 5 i 0 / LDrbQrorTQTj £g) z_^£ 5 )/£ 0 # G)&6V6ij3jrb(3 > 
^uS)ij&>&>6m4>3>rTm ^psumi) njUDLorrsv ^mS)^^ju 

&)Um (LpISj-ILjLDIT? 
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5. & it rtiSluj spill Q<su&> surjLbLj&^Lb 


6fil(^((^rT(o7s?l&6rr (Lp^(5W(Lp^(S)SlGV Gp(5iifhiSl(sm (3 < 21 / 3 ; <563) <5 &6mi_t7Shu 

(LprbuL^L^Qurr^j, Qqj^uuQ^S^uj&iJ GlGuryw ^rrtsuuD 

&>rrm. <5p<s6hi5)m GGu&^sm&j Guu(SV(s^lJd, 6^0 ur^^uj & 

0@<o9)f7 u51(sm G<5u&&}(5is)&j& c^(Sw^S)(g)si/0/ Guu(SV(s^lJd jJj)63)<5tL/Lb g)0 

(oTGjfiftT <5>(o3)<9> LU 3jlT(oftr &(^^(oftriTrr<!Ji(o)T» 

^Gsmoo, rflrj~<5mujuD ugv uuj-^m £_iurj&>$uj&i]. 

(oTLJULSj- <5T<ois Tjr)i Q&rrmGfojrrmrr? 

§3<syfl ^m<sv&mmsv <67W/_J63)<5 ^uz_/<^G)<^rr(oWz_Q/z_(o^, ' (5tgu@S)&> 

(ormrp GamoS) &>rrmrT& <oT(Lp[5 <50/. 

&(Lp^$rju uijulSIqj prruD ^rr^mu^j firrsvKSV&Gn. (gstiUiSlsv njiruD 
^_(owjsiy0/, &ntr)tifilm ^(SVHSV&Gn. ^(smirsv, g)<sy flGiurr G)surr)r^i—^^^o 
<^.z_# Q&6V&>)rr)&)i ^HGV(SVsurr? ^uuL^QiumrDrTGV, (^GiflGimu srgj 
Q&,rr6ttr(£) Q^GvSlrr)^]? ^stsksv (5T(smu^j 6T637W? gasyfl ^(ovxsv&srr 

<5T<sijrr)rr)rT6V ^(zzrmsu? 

g30 £f)(SD o5)(0(0A7(5rf?<^OT, j|})/5<5 lSIiJU^^GlD puLt 2_6W(7 (LpUj-lLIU^ 

ir-prj- (Ether) <5T(5wrQ QurTQTjmnGO (srswjni 6T(5MT(5Mr\6wij. Fr-&>ij 

67WU0/ &Grr&& QLDfTifla 1 Q&itgo. ^&,i(5U(5is)rr, urrGfSvrr&i^^^^ G^ij^ 

QuiTQljLL&Gn / (5176YD0/^^QT ^(S7D(oW00//i) FT-^QTHjGuJ 2_(tfT6ni_&&LDn&& 

Q&rrsttTi^mGii ^nsmjni /5ldl$) <23777. g 3 <syfl ir-^rflm Q&n<smi_gjj 

(5T(5V rjr)l (5T (7357 (733f) (73T fj. 

(g )0/ LDrbQnorrqi) &rf&£ : <57S)ujS> SlmuiShu^j. u,/t9 £75)237 GiDSpimm ^^Txm^^iu 
QurT(f^L_&i(sr^Lb, L^LSlmuj^ &rTrfrh&>i p&rjip&n Q&iT(^u)-(g&£)(ovrnr)<ovr. 
^6MrT6V, l^lSIiliL b &>nGm &rr)rr5]& Q&n<omGL_ j|})0<£<©/7)0/. yL7$), @0 
(oU(oS)&j ^&<9 : n(oGvTlmiu (axis) (oS)lduj ldit&>&> Q&rT6ttr(£) ^Lp^vSlro^j- ^>// 5<5 
^^UGWsfliLjLD &rr)rr5)& Q&rrsmQ^rrm £g)0 <££)/e>0/. (^rfhumms 1 

frpnfl <si70®/£»0/. ^rfhu^jm &tpGtr) Q&rrsmQi— jJj)0<£®/7)0/. 
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(&jrf)uj(5vr urT6vG)(5i](5rfl z_d<sw/_<sd®^)(S37 &rbn$) <siy®£)/q®/. 

urrGvQsusrf] ld<swz_(SuG/_d &rLp6$rjr)i Q&nsmQLb, rh&rfrhsil Q&nsmQuD 

@l(§a£)pg/. 

LSlfjutthj&Q-pLb, ^/®gn/(5yr ^gyz_/5/®zi) ^(5$)m4)&jiLb p&rjp&i] 

Q&>rr^iq-($8>§>\mfpm. £g)/5® surr^Lb QldgvilI) ugv (gLpuurhj&msn 

^_(5MTI_rT^SUu^J. 

FF&^rj u&s)i lj Qu at® <snn& ^®<£® G/JDfL/A7<S^A7(Si), 

^&)i r5&rjri)&)] (Lpuf_Lun^j. ^iy®/ (Lp(Lp6V)miurrjw (a^iusij 

r£hoV)(5Vu5lGV (absolute rest) £-(5YT(5YTgj. mrorr) (stgvsvit^ uj&&LEi&(<srFfLb 

FF&j®S)rr ^LSj-UU(olS)l—lLirT&,&> Q&IT6mi—(5V)LDlUrT60, /5 LLLDUSV ^j<5Urr)(o^)[D 
^ytSYT®®/ gd® 6T(5m(5^&(oV&lLJrT&& c^/Q(/_p/^_ U_//i). £g)(Sff)<S17 ®<Stffl LJ U LL 

£g) iu4>&>fhi&>(srTrT&>4> (absolute motion) c^0^L/LJ(5)zi). 

&DLD&G&6V&6m, FF&)(ofi)rj~ <3- &[T\jLT)& ) (Su&d&uSIgv L^uShiSlttr (3<si/c^®<sff)®c£ 

c^(5Wc^S)z_(ipL9_tL/zi) (5T6mjr)i^>rT(5m fffm^r^^rrrf. 

L^uS) &)(ottr ^<5is)m4)&ji <S)uj^^r^j^srrlsviGLD ir-&jmrr<3 : ®r/w 

<5T6vrnr) urrGiKSVu^ £g)®/5®®/. ga® 

< o£<svfl&&&d(oG)!jLj umu <# Q&uj&j, ^gy®<ss7 (3<si7c^®<stf)®c£ &6m&>S)i—(5VrTLb. 
gasyfl ir-&)!jrT6V ^sisr^j (oT^puL^iun^v .-gy®/ ga® ^Lu&&iJ)l6V6Vn&,, gau!v<si/ 
rfl(5V)6Vii5)6V £_(5 yt<oyt Qurr([f)<sr?l(5w (suLfliLirT&>&j tbrrm Q&JV&lro&ij. L^LfiluSlttr 
^LpfO^iLjLb, ga<syf? (sS&arLb <sp(3rr S^&n&uSljv £g)®/ 5 ®rr<st), gasyfitzStssr 

G(51]&Lb ^S3f)L/L/Lt_ GfSlVc^LDAra <^j6V6\)ITLD6V, L^lS LlSl Jm (3<S1Y<^® <Sff)®tL//i) 

^)®^®/i). <siy/_pc£c^®<s3)® q9l &rhjni 
^)®c^®zi). z_£L$ (oT&drj&dfoV&uSlsv &rLp6$rjr)i Q^msmig.®®®™), gasyfl 

<siyz_pc£c£®<stf)® qS)l &rojr)i Qld^j( surras 1 Q&svsviLb. (ayQmmtprrGV, r^rnb 
6£<Svfhl51(oVr (3(SI/(5)5)®/5®/, y/j5)o5)(a37 (3<S17c£®<Stf)®c£ ®<S3)/£)®®/, ^<5Wc^S)(SI) 
(ST@®®/c^ Q&>rrmm Gglksmt^Ild. 

£g)/5® G(S17c^/57c^(Syfi(S^7 (S^)®@ LLIIT&fr <£) (S1$?® /7>®/» FF&jffll ob LJ^uSlll51 (otiT G<S17c£®(off)® 
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p/TLb ^nflrh&fi Q&msrrm (Lpuj_iL/Lb . L^LSluSlm ^oDul/ll 
G(sij&£m&j 'JHrfilrij&jm sb, < pnijp&jj, GpGuQsuumrorT^ pum 

Gmrb&h-fDUUL^QsrrsYT ^mm&j&i] ^<oV?Iljul^l_ ^Lu^^fhj^tsuflm 
G(51J&lE]&(olS)(SniLILb ^<SW@Z_S)^_c£c^ (Lpuj-ILILL. 

L^uShiSlmr Ggu&ll (spsifluSlm G(5i]&&>m&) u51&> l£)&& (p^mf05urrm^j. 

^&jmn(5V, L^LfihiSlm G<sij&&jm&j& &h-LL®(5i]G&jn, &y5)uuG^rT 
LSl&LjQurfhu (sfil&j&dLun&Sjsin&i <5jrbu($)&)&>n 0/. £g)/j0 rflmsvuSlGV L^L^uSlm 
0<o&flL/z_/L/_ GGU&pmp prTLb <5TGU(Suur}i &>smi—rr5)G(5ijrTLb? 

1881 LL mLD&G&GV&m ' ^j<omi_ljQ U GIJ it l 8L_ l_ [J 

(interferometer) <5rm m)i Lb c^0q5)^duj ^(oTDLD& i&irTrj. ^j^m Gldsv 

Gpsrfl <s3@<omT(5[), #0o5) GpsiiflG^^m^ ^jrjmfri—n&u iSlrfl^^j, <5T&d(j 

§}m&&5r?l(5V ^ymiuiSl, L^c5Mr@/i) <5pmjr)i G&fj&^ib. 

s^0 S^m&uSlsv <5p<srfl, L^uSluSlm Gpi^uj- §\jrr<5><5 : Q&mnrii, 

^) 0 /i)L 5 ) L8(5m($)Lb S^m&uSlGV <siY 0 /i). LDfi)G)forT(r^ S^mpuSlsv 

(spsrfl L^uShiSlm (g£\uj8>3>4)6i\(r)(& ) S : Q&rhj (&,&>&> n&, Gldgviud &(LpLDrr&, 

Q&gvgvill. 

$}U-irEjarTLD(5V, (spGij rfimcvuSlsv ^(r^uu^u^ msij^&^&Q&rrmGsijrTLb. 

L^uS) ldlL^ll ^jujfhjS)&> Q^rr(5mLSj-([^f5^rT(5V, (spsrfl QguguGgutij 

G(5ij&rE]&<5iifl(5V &rbGrr) (Lpms^jLb LSlmmiLnrr&S 1 Q&mjr)i, Lfi&mQm 5 pm nni 
G&rfrhpiii <5i]@mQun(Lp&jj Gpmmro 5pm ru LSlmmsT^^um^v, QguguGgutij 
rflmxsv&m 2_(srT<sn ^mxsv^snu^ GUQpw. 


(spQT) &)(5V ^)i—fhj&>(5r?l(5V, ^m(5V&><oh (spmmfr) 5pm ru < siy (5ViuuCh)&&j, 5p5nfl 
^&d&>LDnm iSlrr&rT&Sj&iJi—m' &nm5ruu($)Lb. §50 £)<su £g)z_/57c^<syfi<sb 

Gpsrfj ^msv&sn (spmmro 5pm ru LDrEj^<5Vu^G(5un ^gvgv^i 

^) 0 < ow ( 3 z_/t &rT5ttruu($w. 


(j^)5U5urrjr)i, 


(5p(5HfllL/LD £g)0(G0Zi) LDUffil LDUfJ^I (51/0/i). ^j^mm, 


38 




(spsifhiShsk Ggu&ld 


spsiflsuflaGarr^iam ^gvgv&h speiflisurfl-eSJsiiflLbLi&ieiiT 'interference 
fringes' 676370/ ^3J67S)LpS>&)Grr)rTLi). £g)00 *3J(oG)6V 6lSl 6rf] LD l_j JyGlfl 6M 
^c56i)0<S)6i$?000/, <5£<srfhi51(ovr G6u&&>S^60 &>rr6muu(b)Lb (SiSl^^iun^fEj^m 
LDfhjr)iuD L^LtiuSlm Ggu&ll ^](5ijrr)(ois)rD&> &6ma£} i—GVirLb. 

1887ib ggild&G&gv&gkt 

0/7637 GmrbQ&rrmrisnjLb ^ujGiSlGm 
<SjS) (oil 0/5/ & 6YT 63)637063)0/7/70 

0/$00/ 63)6170^)000/7/7. 

67tL61//7/7L_ GiSIgOG^IULDGYV LDITrj(5$ 

(Edward Williams Marley) 

(576370 6)®(60(0/763f)/7//_637 

6?D Off M , 63)70c7>(3c9>6l)d763r” 

LDutjsfi) ^lUGif (Michaelson- 
Marley Experiment) 

(576370/ ^juGurr^j &h.nr)LJu($)Lb 
(3 £770 63)637631/1/ 0Z_0^) 637/7/7. 

^g^tugv, ^00 G&rT&>®s)m ^Gutj&Gfr <5T$[junrjS)&) ®fl<°®<srT6iJ&<oG)<5rT&> 

006)5) 67) 63) 61). g>6T fllLjlb (°£j 0 (6YF) LD fT&>, LDITnfl LDUffi) 61/070 G^GlflGufl 
G£lsrrhbi_i^mmu tj/ 707 c7(/_p/0/7/6)9 6ij 63) 6U <sp6ffl, Spims 1 GT^jGuuubl^jLb, 

g^Gij Ggu&^&^w Q^gogu^j Gurrsv&j &>rrm (30/7637//5)//j0/. GnmbG&tb&GM 

0637 ^//j63)6i/0 £5)070 t_/ 0 ^)0/i)z_/# Q&iu&irrrr. §30 (LpGtirr) £h./_ 

^/S170c^0, G) 61J 6U G GUT) I G61]&,rE]&>6rfl60 Q&GVGVILD 6£6lfl 6$ 6rH UDLJ&6YT 
^6V)LDUJ6)S)6V6V)6V. 

£g)00 *3 £/7/61/ , GlMD&G&GO&GVr &> IT 61)0 ^)/D0 U 75)0070 c9h_/_ 

UGV 0/70/ 0/_63)61/7>6)T Q&UJLULJULb($)6rT6irTgi]. ggild&G&gv&gkt 

ULU6mU(l}^&))UJ6V>6F,6fi)l^ /_/63770 7_/5/0 0/ LbULDU6ftT 06)5*637 c$06)5)c^63)6y7c£ 
G)c^rr<oW(5)zi) Q&ujujuuLLQGrTGYT&i]. ^gvtitgo, §36i/G)6i//70 (Lp&nroiLjib 
£g)(p0 6)5)63)6)7 6±I&>6YT 0/7637. j§)63) &ll5] 637/7 GgVU, L£7/$)//5?637 * 70 0£t)// 5?637/7(3675/7 
§36yf)//5)637 (361/^0^)67) 67006)5)0 70/700(7070 £g)67>63)67>. 






fi»ii)&Gssi«ii Lfsairu 
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1905m 

^(3(55 17 ^ 

GjD&ST (5YV(o$)L _ <S5T 

Einstein) 

&rTijLShu<5 l) 

(Special 
Relativity) 


GlgorjLDsm 
^SVUjjLL 

(Albert 

. . I 

(oU&) <o5)d7j 

Theory of 

(5ULpiEiS)mU[j. 
')lLI&>&&)(51S)£LJ U ff)f]^l 6£0 

/_/<§) uj urfimrT6m4)®s)&) 2 _< sd 0<£0 
^(SvTlLJUL^I— 
^jujG&m, £<ovTIljul^l_ (o^ujgi] 
rgl(5V)6V (5T(5mjT)l 670/Q//j) ^6065)60. 
<5T[$&) 6£0 ^jlU&&(Lpm 

mtpQtprrmiiSlm 
&rT[j-r$(S&)U 

rSljLSJ-LJU(ofi)l _ LLIFT&>&> Qc^f7(oW(3/_ 

^(omm [$&)&> j|j)<9>(Stf)<s3T 

pum ^nflpG&jnGmujrTsvrrTSV 
^jiu&>&rE]&>(5rT ^(5$)(m4)3}}m ^fjrr^r^DSu (oT^u^^iL/Lb ^rtfULKSVirm stw )/ 

rf)l (offT &) &) it rj• 


aj,^ujL gjmCMr (1879-1955) 


<Bn<5VT(5YV(5V)i—<ovr, (ovm&G&GV&ttr-miTij-Gff ^ujo/# G^rr^m^miu 
$([i)&>G>G(Si]rT, Sij^mG^G^urr (Lpiurb@) Q&ujiu<5)S)6V<o 5)(5V. ^Gurj 
urbnfl ^n$)p&d(ri)r$&) it ij it gtg^tu^j Q^rfhurr^i. ^GwrrGV, 

&d<oG)& 6 tt,i 6ii rr u5165)i m Qsurbnfli—^&dGV <sp<sifl (spQij (Sgu d^r/w 

Q&GV&jrDG }]; Gmsyirn, GpGrfhfilGtr (LpGOm (source Of light) sr/jd^ 

^(oV&uSIgV, <5T[5£ GgU&^S^GO Q&65TT)IQ&>ITGmLSj- 0 ri)8)IT GO ILL ^&il (5^(Sllfhl3l(55r 
Ggu&^S^go (5Tr$&j 6^0 mrrfbrD&j<o5)3>iLim gj pu at0/ GTG5ruG5)^iLjm 

gg<55T(5YV(o5)i—<o5r ®S) Gn&&)Gwmj. 

' GpGlflG5)lLI£5 &)(ofiUj, G£G)SluJG5)G0&>Gh, FfyfJG5)G0<T>GYT GufTG5TIT) mfT)T)im UGV, 
Q&GOGVim S^Gin&GmLiu Qurrr)i£&)i GGii&mrr&GGurr Qm^jGurr^GGuiT 
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Q&gugv/ld: gasyfl pirLb &n&)FTij(o$tfrLDrT&) GrSdfjurrij&^Lb gug$)&u5]gv 

/7jf__fcg/ Q&IT(5YT<olJ&dG0(oV)(5V STW)/ ®nGXTGWG$)mGTT GiSIgYT^S)ILK oV&j GTGU^UD 

&rfiQuj(5mjr)i Grrhjr)l&> Q&rrtonsnGiSlsvmsv. 

<Bn<5$r(5YV(5V)i—<ovr, &>m £m&>m ^rpiurra ^)(ri)p^rT6V, 

^jUJ^^^^D^LL/LD, g_ (SO &>£> GfTGfT LDftfD ^®S)6$TG>3)1LJ G) U rTQ^LL&GrflGKT 

^iu&>&rE]&><oV)<sniLiLb Lyrflrh^l Q^rrmsu^j <5T<svfl&)n&> ^j(rj)&(&,Lb gtgw 

/ 5 /i)z_S) < 5377777 . &>m &m&>m, (5]S)(^(^iT6vTl&>6)tfl6vr ^ujoy# G&rT&jG&Gtir&Gh 

<!)(&, m &rflujrrG$T <siS)Gn&&fE]&<oV)GrTiLiLb, uS^GV&GVGrTiLiLb ^Gifl&^m 
<5T(5$ru(ois)&jiLiLb /^0/_5)^/c^ &>nLLiq-mnrj. ^j&>6vr ^uj-ULKoini—uSlsv ^Gutj 
Q&uj&j (&>n$Uji-i&><orT <oT6V6ViTLb &rfhLirT&G(5i] ^/<s3)LD/5d5<537. 

1905 (Lp&)60, ^u5]rj&&>6m&>&n<ovr GiSlG^Lurkj^G^Gn^ 

c^(5Wz_/r5)/5^)0/5^A7^(5yr. uGVGVrraSlrrm G&rr£F>m6M&>mm& 

Q&iu$(V)r5&)rTrj-&<5rT. £g)<S3)<si7 ^y&DGm^^im ^m(sk)<5iS)L-®fi)m 

&(^®iS}isj-ULj&<m(5nLyuD G&>irL-urr(£)&(oV)6niLim (5flm&>&>rhj&m6niLim 
GlOGVILL GUGVILJ U Ch)&&) UJ 637. 

<sfl(^(QrT<ovfl&(sn (j^&iGgii LJfjutGTj&^SdGzr ^gmtg^dlduj u gtt 

<sfi\(SfTg>&>Lb <oT<o$rjri] (Qui^&Q&iTGn&GKrrDGvrij. 

<&<5itf(5rV(5Vi—6isfl(ovr ^mjLShuGV G&rTL_urr($) gd<syf IuSIgkt mfoQforrQ^ 

2_ 6m<oV)LD<olS)lLJLJ LjGVLJ ILI^J. ^j^ITGU^J, G^Gllfl & Gil IT GMT l LD 

G& m I I IT I (STD / c# (Quantum Principle) < Tirrrrb&i] Q^ujGVuC^Slfn^i 

<oT6$ruG&) ^(^m. ^)&><ois)(ovr, 1900 ld jjot® mrr&GYV LJ6nrT6Kr&> gtg^tljgii ij 
GUGiShLjry^^) 0 /5 ^ it rj. 

6pGr?l GpGfj &miu&jS})GO, ^j^Gnrr^Gym ^GinGVLurr&Gym Q^hjgvu^gu^g^ttgv 
G)(S ijrhrr s ))i—& &)gvi m Q&G06V(LpLy-&)rr)&iJ. ir-&jffl6tr ^ysuSiuGm 

<S0<51D<SV GT GTFIT) I gOGMGrVGti) l—G$T Q miTL^l p^lTlj. GlSl (G^(G^ IT GtiflGBGYT IT-&)lj 

Gb&>&i]Gij&>mGf) ^G&ht® @S)lL($) GS)mmmj&>m. ir^ij ^gv<oG)6vG)iligqTIgv, 
(ommG&GO&Gisr mmj&S G & it& j6V) Gwiiym &rfhurT6tir uS^gv&gdgtt ^yGrfl^^rr^j. 
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c^<5W@zJ)^_L7/_/ #( 675 ^ 0 , ldit&syv u(5YTrT6tir&, (Max Planck) 1918ll 
^smQm, Gn6tiT(5Yvmi—(ovr 1921-m ^<sw(5)/i) Gprrusv urfl&&>(5G)(5nLJ 
Qutptpmrj. 

^(5^(5YV(^s)i—(5^(oiyr &rTrfiSUiJ6V 000/<si7d5^)<537L/^_ <s£U— G<su&>mrT&5 : 

G)&6V(5V&c9h-L()-UJ&i] (3(51 jQfO^J^LL <g£)6V<oG)(5V. (5£(Slfhl5)(5Vr GsU^LD, £_6V&)rr)G& 
aSlqhj& (LpLq-iurr&j 6£0 lj^uj G(su&> Giirrm&nu ^gy<5yf?000/. 

z_/(5W(5?y)z_uj &rT6V&>§)l6V &,m &rrsv /5<ss)/_(3<si7c^5<5tf)d5(3uj 

G(5ij& (5ijrTLburT&& Q&rrsmL^Q^rb&jn&fr. 

G(5i]&£<oV)&j&> <5ij[jLburT&>& Qc^m5wz_/7w. i3m, 0^)<stf)A7, 

GmirL-L—irrj-&irrj,(^mrr(ttrhj&(5rT, rjn&Q&L-Q&sn Grm 6ijrf)(oG)&iLin&^ 

&>(m G(5ij&£<ois)&j Q&rrsmGi— Q&mtprrm. 

LD(5V?l&jrr&(5YT &,l—<oG)6V&> (jp£<sSI<SO &f_/50/ Q&6V6V 

U(sv LDrT&jiE]&><oirT ^uSl&sr. /_S)/D0 ? (SunrrrEjash r5mL&>(snrT&>&> 0<ss)/£/50/, 
£f)gv ldgsoTI Gri)!jnii&)mrr&>4> 0<ss)/£/500/. ^LpmGtr) r$rrm&6r?l(4v 

&ri)§)Uj LD(oiffiri _ (SV&jGPD&jdF G)&(ovrrr)(ois)i—Uj (Lp®s)mrF>&jj, Qsurbnfl QutptprrtfST. 

^JrhjrEJStrLb G(SiJ&^<oV)&j ^j$&>rP4j&ij4> Q&rrsmGi— Q&mtprrGV, 

^/0®6b g)0^0z_b n)L^&&>fi?\ijg>GZ\tr)G& eyxsmr)i /5rrz_L #<5yf?<5b Q&GVsvsym 
&rr£$iLimrT&)(s£)(T!)Lb ^GV&JGurr? 

(LpL£j-iLiG(su (Lpupiurr^j. LD(otffl^rj-&(srTn6V (^tp^ui^^m 4.27 <5iv0z_/5/^<syf)<5t) 

077W l£\&> l 61&> ^(Tf)SlGV 2_(5YT<5YT [J4)$[!)&>&,&h.L_ Q&6V<5V(LpUpiLILb. 

Gumu&j ^)0/i)Z_5)(5170(517^/00 9 <5170/_/57c95<sy7" ^0/i). 

(5WgggL)/c£0# Q&60 <S170/r?0 815 ^(5W(5 )c^< 5YT. GuiTLIJ 0 ^)0/i)L/ <S170/r)0 
1630 ^<5W@c^(5yr. <oG)!jeD(ois)(5V ^>/(S3)f_/ft0/, ^/m@0^0/ y[iS^0 Qi_g61- 
Q&ujS}) ^siniLJiSlsvrrTGV, ^0/ l^lSI&duj <517/5 0<5tf)z_<si70/50 815 ^(smQ&Gtr. 

Q&UjS^&^LJ U§)}6V ^(g)/L7 7-9(53777(51), ^/<ST>00 §4 (TF) UD U U GlUT}/ (5170/00 

@(5^7g)//i) 815 
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cTJbJJjffiM SlflOTQttJSlfl 


UfTQjG)(5U(5irfl LDSWLSl)^^]^ (oWLDlLI&>S$IT)©# Q&6V6V 25000 ^6m($)&<5rT. 
^6mLq-GrrrTL8i_rT LD6mi_6V^$rb(g)<3 : Q&svgv 2,300,000 ^®sm(l}&<srT. 
l6J& r/7> &um lduSIgvi rnsn &G(5ij(SYVrT(iTf&(& ) <9 : Q&svgu&)£)(&, 1,000,000,000 

^6^#<otf)/_(offf?<S3T &rTrriShLI60 &)^&tf(51]Lb c$A7<SDd5^)<otf7 LD$LJ<oV)U& 0<Stf)/£)d5d5Ji/. 
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<o£(5vflu5)(ovr G go ^(^^^\go Q&rrGni^upQuncLp&ji, ^ttgold gtg^tu^j 

(5J)(5mj7)lljSlGVGVrrLDGV ^®q5)(5)S)/£>0/. 3iGmLjG)UU(Lp^G0 6fl(5YT&G)&rT(5rfl(oV)UJ 
^m&rrmmuSlGVimm &G(5ij(oWrT(Ti)&(g > ^gwiljlSI, S^qtjlJduu Oury# Q&ujili 
(Lpisj-iLjib, Gprnb &rpr)iLb p&>rjn&)&}j GuitgoS) G^n^rniim. ^gtstugv, 
prut L^LSl&fQg) ^(j^LLLiLbGun^j l^lSIuSIgo 2,000,000,000 
c^z_/5^)0c^(gz_b. 

prTLb pLD&i] iSUju^^&y&s)^) ^rf^fh^lQ^rrmorru uiuGtruQ&j&iJLb 
^uj-ULKoVi—. 4> G&>m^un($)&(oV)(5YT LDurbro GgugmtQIld. 

/5L#^^^)^/5y^(s>5c^0# Q&gogo (Lproui^i—iTGO, L^uSlsmu q5)l@ 
r£lrjr$&jrTLDrT&u iSlrflr3^jGTSl(^)GGurTLb <oT6ifrum&j&> <^0^5^)<sb Q&rTsrrsn 
Gsi/(5Mr@/i). s^(5yf?aS(^57 Ggu &>&>£}) go, lj^S^go 6£0 

Z_//5/0 GgU &>£§?) GO ITG1] &>] Q&GOGOGGUGmQLL. 0Co5)/DSI/f7^c# 

Q&GoGGijnGLDiurTGtirrTGO, t^llldugo gt p&) ^go^gst^il/ll Q&GvrnDGmi—Uj 

(LpLSJ-lLUT&jJ. 

&g8g61GiLHT (Lp&jGO GVLD&G&GO&m GUG$)tJ, (jgGrfhlSlGKT GGU&>&jGV)£&> 
<sw<sffl/_ (LpiLiGvrrr) G)S)(^(^rrG^&(G^GLD GpGvrGmrou 

i^rflrh^iQ&rrGhGYTGfilGOGVGO. GUQTjrhj&rrGOLb GrmQtpmGViiD&^Lb 

TT) LL ^)0L//_5)/_zi) LDITTOIT^J (g^rfl UJ0(5) Lbu&j^GQJGYrGGYTGlLI GTGftTff) 
£-GmGV)LDGmULJ 1^GOLJU(J)l&)&}]L£> ^G^TJO^^LOlSl^GTSTGU^^fTm T^TTLD ^GTTTh^l 

un[j&>&> (LpGV)Gsrrh&>i Q^TTGMTL^^^^Gforrm gtgwu^j ^um ^/ 0 /. 
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LDflbfib6TT 6tf](6T,(0rr69Ofl ggfffib ^<#KBlDrT6ij [BLD<®@ Q^6lfl6Urr<£ ^j/r6U^LpL_@lb 
6U65)<£idlffb ®i_rB^ n^rBn3rr6ffiT®fib6ifl6'b 6til6TT£bflbuui_rr^ 6p6fM65T 
^_60®^^lfT3@6fT rbii)®DiD Qa^fp cp 6 ifl ffrrfrrB^ 

2_6MTffiDLDfib&06TT U6\D ^j,^ITrrr&JcgbC6TF)l_6OT [5LDfib(g> Sl51 SUffl cSbcSSl OTHgiTIT. 


^rBgjTffb @ 6 frliril 65 T (Bsua ^ 6 TT 6 )l®fi 6 &n 6 irT (g>n$<$fib (BiDrbQanwL <srr 6 D (jpiufT 3 <#l® 6 fT, @ 6 ifl 
^rrfrrb^ ^rrmu^aefr, ^6 uoti_ld LDfB^jLb cpeifl uronSliu ^asusoasfT, spsiMsir 

6 611 fib II) LDfT3©JLb fffTfTLI [$65)61} ^^»gJ6U®Jfib®D6TT Q^6lfl6UrTfib 6l5l6Urflc3&fiS]6dTn3gU. 
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